i= ngineers are, senerally speaking, 


very discriminating. Which is just 


one of the critical factors we took into 


account when designing the newest line of 
MultiSyne® monitors. NEC is proud to 
introduce the MultiSyne XP Series. 


Featuring superior screen perlor- 


MaultiSyne XP Series 


Flat square CRT, .28mm dot pitch, 
ACCESS. bus, Plug and Play, 
Digital on-sereen controls, AceuColor® 
Energy Star, MPR-II, NUTEK, 
Compatible with PC, Mae and 
Sun Workstations 
Max Refresh: 160Hz 


Three-year limited warranty 


————_-——— 


XP15 
15” CRT, 13.8” viewable image size 
Max Res: 1280 x 1024 non-interlaced 


oo 


XP17 
17” CRT, 15.6” viewable image size 
Max Res: 1600 x 1200 non-interlaced 


oo ae 
XP21 
21” CRT, 19.8” viewable image size 
Max Res: 1600 x 1200 non-interlaced 


color temperature. We're also the first to offer 
ACCESS. bus technology in monitors, the 


industry standard for connecting peripherals. 


mance, they're the 


You can now simplify 
cabling by connecting 
ACCESS. bus compatible 


peripherals through the 


monitor** itself, 


Image Manager so{tware lets you use 
ACCESS. bus technology to control screen 
Pe 


first series available image from your keyboard and mouse. 


with Miecrosolt® Plug 
and Play compatibility, 
eliminating your con- 
figuration headaches 
while 


optimizing 


performance? Our 


On-Screen Manager, OSM" éives you 


control of everything from screen geometry to 


MonitorManager™ 
soltware dives you optimum command olf 
color. plus power management, resolution 


switching (for Macintosh®), and image control. 


For details, call 1-S800-NEC-INFO. 


For details sent to SEE, HEAR 


AND FEEL THE 
DIFFERENCE.” 


NEC 


your fax, eall 1-800- 


366-0476. And ask 


for document 9701. 


* When used with Plug and Play compatible hardware and Microsolt Windows™ 4.X. 
** Requires use of ACCESS. bus adapter, available separately from NEC, or any ACCESS. bus compatible computer, 


Sports car modeled in AutoCAD with AutoSurf. Car and scene (inset) rendered in AutoVision by Yann Bertaud of Autodesk Marketing Support. All images composited in Adobe PhotoShop. 


MultiSyne and AccuColor are registered trademarks and OSM and MonitorManager are trademarks of NEC Technologies. Inc. Other trademarks are property of their respective owners, ©1994 NEC Technologies. Ine. 
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PUT SOME. 


INTRODUCING AT&T MULTIMEDIA 
DESIGNER™ sorTwARE—A WHOLE 
DIFFERENT KIND OF ANIMAL. 
AT&T MULTIMEDIA 
DESIGNER SOFTWARE IS 
POWERFUL, FLEXIBLE AND 
AFFORDABLE. A 32-BIT, , ~ 
CD-ROM BASED, FULL- Lf 7 | fie 7 ™ ~ a ee 
COLOR IMAGING | A : 


SOLUTION THAT 


ABVANC EDS 
FEATORES: 


CREATES GRAPHICS 


FOR MULTIMEDIA, 


RADIAL AND 
ROTATABLE LINEAR 
GRADIENTS WITH 
MULTIPLE AND 
REPEATING COLORS 


PRESENTATION, : 
LAYOUT, PRINT AND BOS . nee 


PHOTOGRAPHIC. 


APPLICATIONS, AT&T 


MULTIMEDIA 250 TRUETYPE® 


DESIGNER SOFTWARE FONTS INCLUDED 


HAS WHAT IT TAKES TO 
WINDOWS™9S5 COMPATIBLE 


YOUR CREATIONS. THESE ; 
OBJECT IMAGE QUALITY 
MAINTAINED EVEN 


WHEN SCALING 


TWO GREAT.PRODUCTS— 
AT&T MULTIMEDIA DESIGNER 

SOFTWARE FOR WINDOWS NT™ ; 
AND AT&T MULTIMEDIA DESIGNER aac aplin etotente sr Tos tac 
SOFTWARE FOR WINDOWS 3.1 !—PUT ANTI-ALIASED TEXT, GRAPHICS AND IMAGES 


LEADING EDGE CREATIVE POWER AT YOUR 


| IMAGE PROCESSING, INCLUDING EMBOSS, POSTERIZE, 
PIXELIZE, SOFTEN, NEGATIVE AND HIGH-CONTRAST, 
FLIP/ROTATE, B/W (MONOCHROME) 


FINGERTIPS. PLUS, THE,WINDOWS NT VERSION 
COMES WITH THE CONVENIENCE OF CROSS 


PLATFORM COMPATIBILITY WITH INTEL®, MIPS®, 
A . s, 16, 24 OR 32-BIT WITH ALPHA CHANNEL SUPPORT 


tee el beat 


ALPHA AND SOON POWERPC™)FOR A LIMITED | cee 


WiNDOWS NT™ . 
TIME SAVE $200 WITH OUR SPECIAL NINTRO- CNG | a 5 . THE_BEST OF DRAW:-(VECTOR) AND 
} PAINT CRASTER) PROGRAM FEATURES 


DUCTORY OFFER! CALL AT&T NOW AT fw @ 
*459 5 winpows 3.1 
1-800-898-6544 EXT. 102. 


% 2 Q 5 | TRANSPARENT BITMAPS AND POLYGONS 
TAKE A SERIOUS LOOK AT BOTH OF THESE 


FREE TECHNICAL SUPPORT 
GREAT PRODUCTS FROM AT&T. AND THEN LET 


YOUR IMAGINATION RUN WILD. 


UU 2 R 7% dD E Ss i: AT&T Multimedia Designer 


oe 


AVAILABLE FROM 


$745' 


BE Pore fi! yricviies 
dorvigs and Pee cuen 


i 


ATsT 


MULTIMEDIA SOFTWARE SOLUTIONS | MULTIPLE DOCUMENT INnTERFASE 


(MDE Win bows INGER ACE 


CALL NOW! e 1.800.898 -6544°ExT.102 ay 


ALL TRADEMARKS, OR REGISTERED TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. MULTIMEDIA DESIGNER IS A TRADEMARK OF AT&T. AT&T RESERVES THE MICROSOFT. 
RIGHT TO WITHDRAW OR CHANGE THIS OFFER AT ANY TIME. *UPGRADES AVAILABLE TO REGISTERED USERS)OF RIO. PANORAMA AND RIO ANIMATOR FROM $145. COMPATIBLE. 
UPGRADES AVAILABLE TO REGISTERED USERS OF COMPETITIVE SOFTWARE FROM $195. INTRODUCTORY.OFFER EXPIRES MARCH 31. 1995. 32-Bit Application 
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95 The Workstation Warriors yg ss i ee oe 


Even for people who have been using workstations for years and 
who are familiar with the issues of workstation/server 

computing, deciding what to buy today can be a major headache. 
Understanding each vendor's history and strategic positioning is 
one way to facilitate the decision-making process. * By Michael J. 


Tucker 


© °A6 Photo Finishes 


Vv 


* By Caren D. Potter 


Whether they utilize dye-sublimation, inkjet, or thermal wax- 
transfer technology, today’s low-cost photorealistic printers offer 
numerous design and marketing advantages to hundreds of 
companies. * By H. Garrett DeYoung 


While the use of animation by engineers is not new, a handful of 
vendors have recognized a growing demand for animation as a 
design review or engineering communications tool and have 
created products tailored specifically for these purposes. 


¢*°60 Facial Animation 


Volume 18, Number 1 
January 1995 


: According to freelance animator Rod Altschul, speech involves not just lip 
Vv movement, but also myriad facial muscles as well as those of the throat and tongue. 


ON THE C0 Fee 


This month’s cover image depicts Silicon 
Graphics Inc.'s (Mountain View, CA) Power 
Indigo2 workstation, which is based on the 
64-bit Mips RISC R8000 microprocessor 
and combines 256MFLOPS of graphics per- 
formance with 300MFLOPS of peak CPU 
performance (screen graphics courtesy of P. 
Seger, NSF Eng. Res. Ctr., and A. Nicholls 
and B. Honig, Columbia University). For 
more information on graphics worksta- 
tions, see page 25. 


Realizing this, Altschul has created an animated model of a human head in which all 
of the relevant musculature moves as it does in a real face. And the model is so 
realistic, some people think it’s a video. * By Diana Phillips Mahoney 


r AK 1M 


Editor’s Note 4 
Input 6 
Spotlight: News & Products 10 
Tech Watch * Georgia Tech motion-capture system gives athletes an edge 17 


® Anthropologists re-create the past with IBM visualization tool 
* Sega technology transports new video-game character into 


previously released Sonic games 
Portfolio ¢ The fun art of computer artist Richard Bucci 64 


User Focus * New virtual world gives participants an out-of-body experience 68 
* Visualizing the creation of the universe 


User Snapshots *A virtual brewery in Tokyo 69 
* Growing a cactus 
* Engineers use FEA to test toy prototypes 


Model Shop * Modeling a bicycle with Wavefront’s 3Design 72 


Reviews * Autodesk’s 3D Studio Release 4 75 
* Xaos Tools’ PC-based Pennello special-effects [PAS plug-in 
* Innovision’s AlphaPaint paint program 


Product Guide * A guide to CD-ROM drives 80 
Products 83 
Resources & Events 87 
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EDIT 


NOTE 


The Future of AutoFACT 


Win this show survive? That was the key question kicking around at this year’s 


AutoFACT. Despite the official statistics, which suggest that the number of attendees 
and exhibitors was greater than the number at last year’s show, the fact is that 
AutoFACT '94 was not a healthy-looking exhibit. Traffic was light and the floor space 
was small. 


To be fair, there were a few booths that enjoyed a brisk business. Parametric 
Technology, Alias Research, IBM, Silicon Graphics, Imageware, and a handful of other 
vendors probably walked away from the show feeling pretty good about the 
experience, since their booths sported most of the activity. But for many other vendors, 
it was a pretty lonely week. At times, the silence in many of the booths was deafening. 

Perhaps the biggest reason for the subdued atmosphere was the fact that four 
major CAD/CAM vendors—EDS/Unigraphics, Computervision, SDRC, and 
Intergraph—all chose not to exhibit. All hosted off-site hospitality suites and demo 
rooms of one sort or another, but none sprang for the booth space that they normally 
occupy. Moreover, of these vendors, only Intergraph is currently saying it plans to 
return to the show floor next year. 

Not that the show wasn’t useful. It was. As usual, there were lots of new products to 
see, lots of sessions to attend, and lots of hands to shake. But the scent of decay was in 
the air at AutoFACT, and it’s clear there’s a problem that must be fixed. 

Of course, the question is how to fix it (if it can be fixed). To its credit, the SME, the 
sponsor of AutoFACT, is taking a crack at addressing the problem. It’s added some high- 
profile speakers, such as Lester Thurow, to its speaker list. It’s made plans to host two 
new regional AutoFACT shows next year—one in North Carolina in June and one in 
Singapore in July. And it's reorganizing the AutoFACT planning committee process and 
considering dividing the show along thematic lines—going for that show-within-a- 
show concept. 

All of these things sound fine. But they may not be enough. To date, none of these 
changes seems to have convinced these major CAD/CAM players to get back on the 
floor. And the bottom line in my mind is that if AutoFACT can’t get the major CAD/CAM 
vendors out on the show floor, then the show won't survive. 

So why aren't they there? To hear some people tell it, it’s an ego thing. Stung by the 
success of PTC, these big CAD companies can no longer afford their traditional 
massive booths, and they aren't willing to go onto the floor with a smaller booth for 
fear of how that'll look. On the other hand, the vendors themselves maintain that the 
cost of exhibiting is too high—that it far outweighs the return on investment. 

No doubt the truth lies somewhere in the middle. There probably is some vendor 
pride that ought to be swallowed. At the same time, there’s also probably more room 
for the SME to find creative ways to address the concerns about return on investment. 
Maybe the answer is for AutoFACT to change its style—to trade in its circus-tent trade- 
show look for a more subtle trade-show format that promotes smaller booth spaces 
and creates a separate demo room/hospitality suite area right on or near the show 
floor. Or maybe the answer is to simply charge less for booth spaces. Or maybe the 
show has to be marketed much more aggressively to attract more high-powered users. 

I certainly can't pretend to have the answers. But I can say that I think the CAD/CAM 
industry will be a healthier place for everybody if AutoFACT survives than if it doesn’t. 
At this point, however, I'd also have to say that survival is far from guaranteed. 


Corey 2 aa 


Stephen M. Porter 
Editor 
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Price 1s no hurdle. 


600-dpi-quality crispness. And, with 
$2,995. 


the addition of optional legs, the 


Introducing the new HP DesignJet 220 converts from a 
HP Design J et 220 desktop to a free-standing plotter. 
ink) et plotter. If you require larger plots, you may 


consider the E-size HP DesignJet 220. 
Now, for just $2,995, you can make the Only $3,995. 


leap to a large-format monochrome 


plotter from Hewlett-Packard. The ee a ae bat - a eeu : 
new HP DesignJet 220. It gives you pee aid ig 7 area HEWLETT 


D-sized plots in under three minutes. 1-800-851-1170, Ext. 8875. PACKARD 
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Suggested U.S. list prices. Price does not include optional legs and bin. UG/Photo plot courtesy of EDS Unigraphics. ©1994 Hewlett-Packard Company PE12428 


“The previous design of the magazine 


New Look is Progressive 


I can only say that the new look of Com- 


puter Graphics World is impressive. 
The previous design of the magazine 
was fine, but this new look is both en- 
ergetic and progressive. As the maga- 
zine with the most to say about the cur- 
rent state of computer graphics 
technologies, such a contemporary de- 
sign is only fitting. The new logo is es- 
pecially nice. My compliments to you, 
to your art director Jan Horner, and to 
everyone else who was behind this 
metamorphosis. 


Wm. Michael Mott 
Computer Artist 
Starkville, MS 


was fine, but this new look is both 
energetic and progressive.” 


Cover Redesign a Step Backward 
This is not intended to be a criticism. 
Don’t get me wrong, | love your maga- 
zine ... but I see the cover redesign of 
Computer Graphics World as a step 
backward in some sense. I like the full- 
page graphics with overlays. I like the 
crisp resolution of the whole thing. In- 
side, I have no complaints. But those 
big letters in the upper left-hand cor- 
ner of the cover, “CGW,” don't grab me 
as being revolutionary graphics. In fact, 
it looks like a tradition started in the 
'50s that hasn't changed along with the 
rest of the magazine. 

I liked the old look of the cover and 
was surprised when you changed it. I 


guess on balance my general impres- 
sion is, “I hope they didn’t spend a lot 
of money to get this look.” 

Again, I’m giving my couple of cents 
worth on the cover design in the hopes 
that, as with the rest of your magazine, 
reader comments will help to shape the 
future and make it better. 

I acknowledge the effort the CGW 
staff has put into this, particularly Nancy 
Tichanuk. An aside to all, don't take it 
personally. You're dealing with issues of 
graphic corporate “image” in a sea of 
graphics-oriented people. 

If you threw my letter on the stack of 
“-” reactions to the redesign, that pile still 
might not measure up to the stack of *+’ 


Correction: In our November issue Product Guide, we ran a chart highlighting the features of various rapid prototyping 
products on the market today. However due to a problem with the layout, some of the information in the chart was misrep- 
resented. What follows is the correct version of the chart. Our apologies for any confusion this error may have caused. 


RAPID PROTOTYPING SYSTEMS 


COMPANY 


MAX. PART 
SIZE (in.) 


SYSTEMS 


TECHNOLOGY SOLD MODEL MATERIAL 


BuILD TECHNIQUE 


3D Systems Stereolithography Solidifies liquid photopolymer 438 SLA-190 75%75%10 Acrylate 
Valencia, CA SLA-250 10x 10x10 Epoxy, acrylate 
Aang oe SLA-400 20 x 20 x 10 Acrylate 
SLA-500 20 x 20 x 23 Epoxy, acrylate 
eae America lnc. Solid ground curing Solidifies liquid photopolymer 21 Solider 4600 20 x 14x 20 Acrylate 
roy, : 
910-585-7880 Solider 5600 14x 14x14 Acrylate 
CIRCLE NUMBER 161 
ral Selective laser sintering Sinters powder material 50 Sinterstation 2000 12% 15 Nylon, polycarbonate, wax 
ustin, 
512-339-2922 
CIRCLE NUMBER 162 
Helisys Inc. Laminated object manufacturing Cuts and bonds sheet material 96 LOM-1015 15x 10x 14 Paper 
Torrance, CA LOM-2030 32 x 22 x 20 Paper 
310-891-0600 
CIRCLE NUMBER 163 
Peta Again Solid jet plotting Ink-jet printing of material 6 Model Maker 6B 6x6x6 Proprietary thermoplastic 
ilton, 
603-654-6100 
CIRCLE NUMBER 164 
Soligen Inc. Direct shell production casting Solidifies powder by jetting 5 DSPC-300 12k 12K 12 Ceramic 
Northridge, CA 
818-718 -1221 
CIRCLE NUMBER 165 
Stratasys Inc. Fused deposition modeling Heats and extrudes filament 66 FDM-1000 10x 10x 10 Polyamide 
Eden Prairie, MN FDM-1500 10x 10x 10 Polyolefin, polyamide, waxes, and ABS 
- Sef ed FDM-1600 10x 10x10 Polyolefin, polyamide, waxes, and ABS 
3D Modeler 2x12 12 Polyolefin, polyamide, waxes, and ABS 
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reactions, so take it in stride. As my boss 
says, “You still get to keep the pat on the 
back.” 


Steve Matta 
matta.gsu@smtpgwy2.gsu.edu 


Binding Problems? 

Just to let you know, I like the overall 
look of CGW, but for some reason, the 
new magazine does not seem to be 
holding up well in the mail. My Novem- 
ber issue arrived with only the front 
cover up to and including page 36. The 
rest of the magazine was missing. It 
looks as though the binding, along with 
the special CAD/CAM supplement and 


other advertising sections, cause a 
weakness that allows the magazine to 
break apart in normal postal handling. 

Otherwise, keep up the good work 
on a very helpful and interesting maga- 
zine. 


Tom Urbanek 
thomas.urbanek@adept.com 


Thanks for letting us know about this. 
We're checking into it. While we're not 
aware that this is a common problem, if 
you continue to experience this—or if 
anyone else is experiencing similar 
problems—please let us know.—Editor 


FORM OF MACHINE MACHINE MIN./MAX. LAYER ENERGY APPROX. ANNUAL WARRANTY 

MATERIAL SIZE (in.) WEIGHTI Bs.) THICKNESS IN.) SOURCE MAINTENANCE (MONTHS) 
Liquid —-27x49x645 ~—s_—«600 0.004 - 0.020 Helium-cadmium laser $100K $5K - 10K! — 
Liquid 27x49x645 650 —-0.004-0.020 © Helium-cadmium laser $180K-250K § $7K- 17K! ie 
Liquid (72x136x80 = BAT 0.004 - 0.020 Argon-ion laser $364K - 425K $32K! 42 


_72x136x80_ 0.004 - 0.020 Argon-ion laser K - 94 : 
Liquid | 155x78x114 9900 0.004 - 0.008 Ultraviolet lamp $300K $42K2 U6 
- Liquid 155x78x114 9900 0.004 - 0.008 ‘Ultraviolet lamp $470K $67K2 6 
~ Powder “5Ox115x76~—~-—«4500 0.003 - 0.020 ~ C0, laser $349K $34K3 2. 
Sheet on spool 48x39x50 1025 0002-0000 C0, laser $100K SOK - 12K a2 
—Sheetonspool  —-812x58x56 = 2650 0.002 - 0.020 CO, laser - $200K $16K - 19K 12 
“Solid granular ==—=-20.5x17.5x23 «60 0.001 - 0.0025 ~ Ink-jet printer S70K- su 42 
“Powderliquid = 100x51x124 2640 0.007 ink-jet printer $350K Usage Fees ae 
Filament on spool 26x34x34.~—~«250 “0.002 - 0.030 “Heated extrusiontip  $57K —‘$5K 3 
Filamentonspool 26x34x34 — 250 0.002 - 0.030 Heated extrusiontip  $69K $6K 3 
Filamentonspool  26x37x34 — 360 -0.002-0.030 | Heated extrusion tip  $80K $7K 3 
Filament on spool BU xg x 08 - : 0. 002 - 0.030 Heated extrusion tip  $130K $8K 3 


1 Does not include sor splacement. The laser is warranted for 2000 hours a operation. 
__ 2 Includes everything, slpmee is og a or 
Be pulnartonans * inc ‘ es laser replace 
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A bright idea in the evolution of presentations. 


Introducing the MultiSync® Multimedia Theatre LCD projector. 


The compact, transportable MultiSync Multimedia Theatre LCD projector produces high qualityimages 4 be 


and Is very easy to use. It makes professional, boardroom quality presentation capability available to anyone a “ 
in your company. The MultiSync MT is unique, both functionally and visually. With NEC's exclusive LightGate’ *\), 


technology, the Multisync MT makes more efficient use of its light source to provide brighter, more readable images 


under a variety of lighting conditions. Both PC and Mac computers can be simply connected via NEC’s MultiCable" 


ss 


connection system —a single cable that connects to either source. It will also project composite video 


sources, like your VCR, and has built-in audio capability. Plus, the detachable Walk-or-Dock’ control 
works when “docked” in the unit or as a separate handheld remote. The MultiSync MT projector: it’s 


what presenters have been waiting 2 million years for. Questions? Call 1-800-NEC-INFO. Or, for 
info via fax, call 1-800-366-0476 and request Document No. 68001. Al o~ ¢ 

=» The easiest projectors to live with for hours and hours: Ours. 

MultiSync is a registered trademark and Multimedia Theatre, LightGate, MultiCable and Walk-or-Dock are trademarks of NEC Technologies, Inc. 
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Macromedia to 
Acquire Altsys 


Multimedia software developer 
Macromedia (San Francisco) 
has announced plans to 
acquire Altsys Corp. 
(Richardson, TX), developer of 
the FreeHand illustration and 
design program and the 
Fontographer font-editing 
program. 

Altsys will remain in 
Richardson and become the 
Digital Arts Group of 
Multimedia. Altsys co-founder, 
president, and CEO James 
Von Ehr Ill will be vice 
president and general manager 
of the Digital Arts Group. 
Altsys co-founder and vice 
president of engineering Kevin 
Crowder will take a company- 
wide position as vice president 
of product integration. 


Disney Goes 


Interactive 

The Walt Disney Company 
(Burbank, CA) has formed a 
new business unit, Disney 
Interactive, to develop and 
market interactive family- 
oriented entertainment and 
educational materials, 
including video games and 
CD-ROM products. According 
to Disney, the division will 
begin publishing titles for the 
Sega and Nintendo platforms 
this year. Already, it has 
released two CD-ROMs, 
“Disney's Animated 
Storybook: The Lion King” and 
the “Aladdin Activity Center,” 
as well as two video games, 
“Mickey Mania” and “The 
Lion King.” 


Autodesk Data 
Management 


In an effort to strengthen its 
strategy to develop a broad 
data-management product 
family, Autodesk (Sausalito, 
CA) has acquired Sirlin Corp.., 
a developer of data-access 
technology. Autodesk has 
already incorporated Sirlin’s 
viewing technology into the 


Multimedia Distribution 
System from emotion 


Promotes Collaboration 


otion picture studios, production firms, 
Nr. firms, and multimedia software 
developers take note. With CreativePartner, a 
multimedia distribution system from emotion Inc., 
you can 
distribute 
and 
collaborate 
on creative 
content such 
as video, film 
clips, TV 
commercials, 
multimedia, 
sound, and 
large print 
and graphics files over LANs and WANs of any type. 
CreativePartner has two applications: In a 
distribution application, companies can distribute 
creative content over networks to geographically 
dispersed kiosks or personal computers; in a 
“virtual studio” application, a company can, for 
instance, shoot a commercial in Los Angeles, 
transfer the images to an ad agency in Chicago for 
editing, then send the file to the client in New York, 
who can add voice, drawn, or written comments 
without modifying the basic content; the client can 
then transfer the comments back to the agency, 
which can send the file to a postproduction house 
for final production. 
Included with this (initially) Macintosh-based 


Autodesk WorkCenter 
technical document and 
workflow management system 


AutoCAD VQ Developers Kit is 
also avaitable. 


and plans to enhance the H 
technology and use it in future Bright Outlook 
products. for CA D/ CAM 
In a related announcement, 
Autodesk has released M a rket 
Worldwide CAD/CAM/CAE 


AutoCAD VQ, a program that 
incorporates AutoCAD Data 
Extension 1.0 (ADE), enabling 
engineers to query and redline 


software revenues are forecast 
to top $4.1 billion in 1994, a 
growth of 8.5% over 1993’s 


AutoCAD drawings. The growth of only 3.2% to $3.7 
software operates with billion, according to the latest 
AutoCAD Release 12 and sells | figures released from the 


market research firm Daratech 
(Cambridge, MA). Leading the 
market for the second straight 


for $995. A version for 
AutoCAD Release 13 will be 
announced at a future date. An 
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product is CreativeNote, a patent-pending 
technology that enables viewers to review and 
annotate video content, including stepping frame 
by frame through MPEG- and JPEG-encoded 


movies. 


A five-user CreativePartner system costs $7500. 
(Palo Alto, CA; 415-812-9000) 
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ElectroGIG Adds 
Inverse Kinematics 


lectroGIG has added inverse kinematics to 
the newest version of its GIG3DGO 3D 
animation software, enabling animators to design 


and animate organic characters with natural 


year will be Autodesk 
(Sausalito, CA), which 
Daratech predicts will grow its 
revenues 14.5% to $458.3 
million, giving it an 11.1% 
share of the market. Other 
1994 projections include 
revenues of $121 million for 
Parametric Technology 
(Waltham, MA); a revenue 
increase of 25.2% to $162.9 
million for SDRC (Milford, OH): 
a revenue increase of 14.5% to 
$170 million for EDS 
Unigraphics (Maryland 
Heights, MQ); revenues for 
IBM (Armonk, NY) of $374 
million (flat with 1993): 


revenues for Intergraph 
(Huntsville, AL) of $330.1 
million (fractionally higher than 
last year); and revenues for 
Computervision (Bedford, MA) 
of $218 million (flat with 1993). 


New Company 
Buys Kubota’s 
3D PC Products 


Twenty-five former employees 
of Kubota Graphics Corp. have 
formed a new company, 
AccelGraphics Inc. (Santa 
Clara, CA), which has 
announced plans to purchase 


behavior characteristics. 


Version 3.0 also includes GIGOrganic, a spline 


tool for modeling and animating skins and 
skeletons. According to ElectroGIG, all GIG3DGO 
models can be converted to a skin surface, and 


splines can be connected to create skeletons. 


Combining the two, animators can create 


realistic, complex figure and character 


animations with traits such as bulging muscles 


and smoothly joined limbs. In addition, splines 


and skins can be animated using dynamics (in 


addition to inverse kinematics). Also, the models 


can move under the influence of gravity, vector 


fields, and collision detection. 


Other new features of this Unix-based 


program include motion blur; field rendering; 


GIGLookz, an improved interactive attribute and 


texture editor; multiprocessor support for GIG 


parametric raytracing; and GIG Render 


Manager, which creates and manages 


distributed computing for rendering stills and 


animations on multiple platforms in a 


networked environment. (San Francisco; 415- 


956-8212) 
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The ActionGraphics 300 
accelerator; screen image 
courtesy of Bentley Systems 


Kubota’s high-performance, 
PC-based 3D graphics 
accelerator line and related 
assets. Called ActionGraphics, 
the accelerators take 
advantage of Intel’s Pentium 


processor, the Windows and 
Windows NT operating 
systems, and such standard 
APIs as OpenGL, 3DR, and 
HOOPS. They offer full-screen 
resolution (1280x1024 pixels) 
and 24-bit true color rendering 
with hardware double- 
buffering and Z-buffering. 


New Future for 
Entertainment 
Creation 


silicon Studio Inc., a wholly 
owned subsidiary of Silicon 
Graphics (Mountain View, CA), 


NEWS 


Avid Opens Windows 
for Video Editing 


vid has announced Media Suite Pro for 


Windows, a new version of its video-editing 


system optimized to run on Windows NT and the 


forthcoming Windows 95 operating systems. 


Consisting of Media Suite Pro software and a 


video and audio capture and compression/ 


decompression 
board, the $10,000 
desktop solution— 
which supports the 
Open Media 
Framework 
Interchange 
format—provides 
users with full- 
screen, full-motion 


video and four channels of CD-quality audio. 


Instant random access to all media enables users 


to preview edits and experiment with different 


cuts. In addition, the system imports and exports 
AVI video files as well as BMP, DIB, PCX, TIF, and 
GIF graphics files. Media Suite Pro for Windows 


has unveiled the Keystone 
initiative, an open environment, 
jointly defined by Adobe, Alias, 
Avid Technologies, ElectroGig, 
and Wavefront, that’s designed 
to make many content- 
creation applications easier to 
use. Third-party software 
complying with the Keystone 
specification is expected to 
ship Q2 1995. The company 
also has debuted Silicon 
studio Live, a program that 
introduces the advantages of 
collaborative service and 
support and high-speed 
networks; has formed two 
new Training Studios—one in 


Los Angeles and in London— 
designed as educational 
centers and as forums to 
showcase advances in 
content-creation techniques 
and technology; and has 
revealed plans to develop a 
Suite of tools—code-named 
FireWalker—designed to allow 
content producers to author 
interactive experiences and 
deliver them through media 
such as CD-ROM, location- 
based entertainment, or 
interactive TV. The first 
FireWalker tools will be 
available by mid -1996. 


md PRODUCTS 


USPTO Issues 
Final Action on 
Compton's 
Claims 


The Interactive Multimedia 
Association (Annapolis, MD) 
has announced that the US 
Patent and Trademark Office 
(USPTO) issued its final action 
on the Compton’s New Media 
multimedia patent claims. The 
final action rejects all of 
Compton's original claims as 
well as the six new claims 
Compton's provided in its 
June response to the USPTO’s 
first office action. 

This final office action by 
the USPTO constitutes the end 
of the patent re-examination 
process, although Compton’s 
New Media has until the end of 
December to file comments or 
appeal the final action, after 
which the patent is declared 
void if no further action Is 
taken by the patent owner. At 
press time, Compton’s had not 
yet issued an appeal. 


Goldstar Enters 
Video-Game 
Market 


Goldstar USA Inc. (Englewood 
Cliffs, NJ), one of the world’s 
largest consumer electronics 
manufacturers, has entered 
the video-game market with its 
new Goldstar GPA 101M 3D0 
Interactive Multiplayer system. 
Based on 3D0 interactive 
technology, the new system 
features a double-speed CD- 
ROM drive, full-motion video 
capability, CD-quality sound, 
and photorealistic graphics; it 
can also play standard audio 
CDs, Photo CDs, CD+ 
Graphics, and, with a special 
card, video movie CDs. It 
comes bundled with more 
than $150 of free software, 
including games and 
edutainment titles from 
Electronic Arts and 
Humongous Entertainment. 
The system retails for 
$399.99. 


EINUNVEEEE COMPUTER GRAPHICS WORLD El 


When Ee computin needs have you 
ing in CWO directions. 


VCUC 


Modeling and analysis require real number-crunching power that only a workstation has. But 
what about those great Windows programs that let you create spreadsheets and presentations? 
You need a workstation to power through math-intensive graphics and a PC to run all the 


its time to Duell yourse 
er 


Personal Workstations trom Intergraph 


popular Windows applications. 


Computer Systems. A new breed of hardware. 
A workstation with a PC personality — very 
affordably priced. 

Call today for information: 800763-0242 or 
205-730-5441. Or reach us on the Internet 
at http:/Awww.intergraph.com. 


INTERGRAPH 


COMPUTER SYSTEMS 


scary 


Single or dual Intel 90 MHz Pentium processors * 512 KB, true zero-wait-state, write- 
back secondary cache * 16 MB/32 MB RAM, expandable to 256 MB. * OpenGL 3D 


a 
—=, graphics accelerators with up to 34 MB VRAM ' ® 17-, 20-, 21-, and 27-inch monitors 
(single or dual) * PCI Bus with up to 8 slots (PCl and EISA/ISA) © 1 GB, 10 ms Fast 
fe san — Winrar SCSI-2 hard drive * 3.5-in, 1.44 MB floppy drive * Double-speed CD-ROM drive 
T™ : ¢ Windows NT or Windows/DOS * Network-ready 
. MICROSOFTs A me Tic an Intergraph and the Intergraph logo are registered trademarks of Intergraph Corporation. Microsoft is a registered trademark and Windows and the Windows 
penti U m WINDOWS NTw M ate { d ~ logo are trademarks of Microsoft Corporation. Pentium and the Intel Inside and Pentium Processor logos are trademarks of Intel Corporation. Other brands 
pe eal i cee READY-TO-RUN Best System f Ce Ten S and product names are trademarks of their respective owners. Copyright 1994 Intergraph Corporation, Huntsville, AL 35894-0001. DDAD233A0 
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Ultra-Fast 
Accelerators 
Offer Live 
Video Support 


Trident Microsystems Inc. 
(Mountain View, CA) has 
announced two high- 
performance, 3-in-1 integrated 
GUI accelerator chips. The 
DRAM-based, 32-bit 
TGUI9440AGi and 64-bit 
TGUI9660XGi include on-chip 
108MHz and 135MHz pixel 
clock and RAMDACs, 
respectively. Both devices 
support high-quality live-video 
playback at no extra cost using 
their on-chip 16-bit VESA 
Advanced Feature Connector 
DACs. The TGUI9440AGi is 
Sampling now and is priced at 
$17 in quantities of 10,000 per 
month. The TGUI9660XGi will 
sample in August at $27 in 
quantities of 10,000 per month. 


Joint 
Developments 


Thanks to a recent agreement, 
applications based on 
Criterion Software’s 
(Guildford, UK) RenderWare 
interactive 3D graphics API for 
Windows/DOS, will run with 
ATI Technologies’ (Toronto) 
64-bit graphics accelerators. 
Philips Electronics 
(Amsterdam) plans to co- 
develop with Gyration Inc. 
(Saratoga, CA) remote-control 
products for use in interactive 
TV applications. Silicon 
Graphics (Mountain View, CA) 
has licensed its InPerson 
desktop videoconferencing 
application to NetManage 
(Cupertino, CA), a leader in 
TCP/IP for Windows 
applications development. 
NetManage plans to develop a 
solution that will let InPerson 
users Communicate with 
Windows-based PCs. 

Hewlett-Packard (Palo Alto, 
CA) plans to co-develop and 
Sell with InSoft Inc. 
(Mechanicsburg, PA) a 
version of InSoft’s 
Communique! desktop video 
conferencing product based 
on H.261, the video 


EuLiGHT 


will begin shipping this spring on Windows NT; 


the Windows 95 version will ship as soon as 


Windows 95 is available. (Tewksbury, MA; 508-640- 


6789) 
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Intergraph 


Streamlines EMS 


i ntergraph’s EMS Lite, a streamlined version of 


its Engineering Modeling System for 


mechanical CAD, provides engineers, designers, 


and drafters with advanced associative and 
feature-based solid modeling and drafting tools 
for a price of just $7900. Further, models created 


with EMS Lite can be used directly with Intergraph's 


integrated 
engineering analysis 
and manufacturing 
applications to 
support an “art-to- 
part” concurrent 
engineering 
environment. 

B Also included is 
SmartSketch, a 
sketching tool that 


infers relationships and automatically applies 


constraints as the designer draws part profiles, as 
well as a mechanical drafting package with 
bidirectional links between solid models and 


drawings. 


EMS Lite is available on Intel systems running 


SunSoft’'s Solaris x86 and on Unix platforms from 


Silicon Graphics, Sun Microsystems, and 
Intergraph. (Huntsville, AL; 800-345-4856) 
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compression format defined 
by the CCITT. According to HP 
the H.261 release of 
Communique! will enable 
users of HP 9000 Series 700 
workstations to provide high- 
quality video fidelity over low 
bandwidths. Time Warner 
Cable’s Full Service Network 
(FSN; Orlando, FL) plans to 
offer Atari's Jaguar 64-bit 
interactive video games on 
demand to FSN customers. 
Toyota-Caelum Ltd. (Aichi, 
Japan) has licensed the patent 
for Ashlar Inc.’s (Sunnyvale, 
CA) Geometric Inference 
Engine and has incorporated it 


into its Caelum suite of 
integrated design, drafting, 
solid modeling, 
manufacturing, and test 
automation software. Avalon 
Software (Tucson, AZ) has 
announced a partnership with 
IBM (White Plains, NY) to link 
Avalon’s family of 
client/server manufacturing 
and distribution solutions with 
IBM's product data 
management system, 
ProductManager, enabling 
product design changes to 
immediately be 
communicated to production 
systems. 


Gryphon Batches 
Imaging Operations 


N ow it’s even easier to apply batching 
operations to your files. With Gryphon 


Software's new Batch It! set of image processing 


and batch-mode utilities, users can network or 
link “tiles” together from the program’s 30-tile 
interface to, for instance, resize, adjust the 


brightness and contrast, and convert several 


images to a different file format, all in one 
batching process. Once a set of networked tiles 
has been created for a specific task, users can save 
the set for later use. The software also offers 
several options for saving batched files, ranging 
from assigning the name and location to stripping 


in an extension or adding text anywhere within 


the file names. Also, users can customize many of 


the tiles in the interface to suit their needs. 
Operating on Macs with at least 4MB of RAM, 
this $199 program is compatible with common 
graphics formats such as TIFF, PICT, and Adobe 
Photoshop 2.0/2.5. (San Diego; 619-536-8815) 
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Imageware Resuriaces 
With Surfacer Version 4.0 


ore than 120 enhancements to point 

| See curve creation and editing, and 
surface fitting, editing, and display features 
highlight Version 4.0 of Imageware’s Surfacer, an 
integrated graphical software environment for 
creating 3D curve and surface geometry. 

With version 4.0, engineers and designers can 
edit surfaces and curves in real time by directly 


manipulating the geometry (rather than the 


Rasna Corp. (San Jose, 
CA) has agreed to 
demonstrate worldwide Visual 
Kinematics’ (Mountain View, 
CA) FOCUS desktop FE 
visualization application 
integrated with Rasna’s 
Mechanica products. Chyron 
Corp. (Melville, NY) plans to 
integrate its Codi and pc-Codi 
character generators with The 
Videofax Company’s (New 
York City) video messaging, 
information display, and visual 
communications software. 
Evans & Sutherland (Salt 
Lake City) plans to develop 3D 
graphics accelerators based 


on its Freedom Series for 
Digital Equipment Corp.’s 
(Maynard, MA) Alphastation 
workstations. Oracle Corp. 
(Redwood Shores, CA) plans 
to port Oracle Media Objects 
and Oracle Media Net to the 
PowerTV set-top operating 
environment developed by 
PowerTV Systems 
(Cupertino, CA). Oracle has 
also announced that BT 
(formerly British 
Telecommunications PLC) will 
offer interactive TV services 
based on Oracle’s interactive 
multimedia software to 2500 
homes in mid-1995. 


COMPUTER GRAPHICS WORLD 


Strata Inc. (St. George, 
UT) has acquired Neil 
Media Inc., manufacturer 
of the MediaPaint desktop- 
video paint application. 


Vibrant Graphics Inc. 
(Austin, TX) has acquired 
Metheus Corp.’s (Beaver- 
ton, OR) PC Division. 
Metheus is exiting the PC 
graphics market to focus 
on its Systems Division 
business, which includes 
air-traffic control, surveil- 
lance, and high-end imag- 


ing. 


Sy ancan Analysis Sys- 
tems Inc. (Houston, PA) 
has changed its name to 
ANSYS Inc. 


3p Systems (Valencia, 
CA) is making its SLC 
(Stereolithography Con- 
tour) file format available 
for commercialization at 
no charge. The SLC inter- 
face allows data to flow 
from a CAD file to a solid 
imaging system such as 3D 
Systems’ SLA_ without 
translation or the need to 
create an intermediate 
solid representation. 


KR cvox Corp. (Rochester, 
NY) has formed Xerox 
ColorgrafX Systems, a 
wholly owned subsidiary 
focused on large-format 
digital color printing. 


C atapult Entertain- 
ment’s (Cupertino, CA) 
XBAND Video Game Net- 
work—reportedly the only 
multiplayer video-game 
modem and network that 
lets 16-bit cartridge game 
players play video games 
against opponents in real 
time over a phone line— 
went online in November 
in New York, Dallas, Los 
Angeles, San Francisco, 
and Atlanta. XBAND will be 
rolled out to the rest of the 
US early this year, with 
Super Nintendo compati- 
bility scheduled for Q1. 


News reported by Audrey V. 
Doyle, managing editor. 


ISPOTIMGTEy 


control mesh). Users can also create, edit, and 
verify curve “networks” and create surfaces over a 
mesh of UV curves. In addition, trimmed surfaces 
can be read into Surfacer, and on Unix platforms, 
compressed files can be imported and exported 
from Surfacer without using additional filters, 
making it easier to work with large data files pro- 
duced by laser, vision, and X-ray digitizing systems. 
Other new features include on-line help and 
interfaces to more than 25 digitizers, CMMs, and 
data formats. Options include a module for 
producing and manipulating polygonized shapes 
that can be used for rapid prototyping. Surfacer 
runs on Windows PCs as well as IBM, Sun, Silicon 
Graphics, and Hewlett-Packard workstations. 
Price: PC version, $8000; Unix version, $18,000. 
(Ann Arbor, MI; 313-994-7300) 
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Digital Delivers 
Alpha-Based Systems 


: ncorporating advanced 64-bit microprocessor 
technology with PC-style features such as the 
industry-standard PCI bus are Digital Equipment 
Corp.'s new lines of Alpha workstations and 
server systems for open client/server computing. 
Three workstations and five servers are 
available: the 166MHz AlphaStation 200 4/166 and 
233MHz AlphaStation 200 4/233 mid-range desktop 
workstations; the 233MHz AlphaStation 400 4/233 
mini-tower workstation; the AlphaServer 1000 
4/200 entry-level server; the 
AlphaServer 2000 4/200 
entry-level multiprocessing 
server; the AlphaServer 
2100 4/275 high-end SMP 
departmental server; the 
AlphaServer 2100 
<= 4/275 in a cabinet 
: ersion; and the DEC 7000 
Model 700 multiprocessor enterprise server. 


Users can upgrade to faster Alpha processors as 
they become available via a chip swap or 
daughtercard upgrade. 

According to DEC, more than 6400 
applications are available for the new products, 
with a choice of DEC OSF/1 (Unix), OpenVMS, and 
Windows NT operating systems. Prices for the 
workstations (excluding monitor) begin at $6995 
(200 4/166), $11,750 (200 4/233), and $12,595 (400 
4/233). Prices for the AlphaServers start at $15,970 
(1000 4/200), $18,070 (2000 4/200), $21,940 (2100 


EEACOMPUTER GRAPHICS WORLD EAMETS 


4/20), and $33,390 (2100 4/275); the DEC 7000 
Model 700 AXP starts at $120,000. (Maynard, MA; 
508-493-5111) 
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Data Translation 
Advances Video Creation 


ow shipping from Data Translation is 

N version 2.0 of its Media 100 Mac-based 
digital-video system. Version 2.0, which sells for 
$8995, offers improved on-line finished video 
quality, accelerated rendering of special effects, a 
new Trim Mode and Dual Subsampler, and auto 
(batch) digitizing. A 
new QuickTime 
codec allows for 
instant click-and- 
drag transfers of 
Media 100 media 
files and clips to 
QuickTime 
applications. Options include the HDR Option 
($3995), which provides data rates of from 81 to 
150KB for NTSC and from 91 to 180KB for PAL; 
and the Power Option ($3995), which includes All- 
On-One Mastering, a capability that provides high- 
capacity, draft-mode editing as well as high-quality 
on-line mastering. (Marlboro, MA; 508-460-1600) 
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Products written by contributing editor Laureen 
Belleville. 


the best. 
You made it 
better. 


The SummasSketch Ill Series is the next generation 
of the best selling tablet in the world. In fact, with over 
two-thirds of a million sold, more people sit behind a 
Summasketch than any other tablet. But being the best wasn’t 
good enough. We listened to your needs. Then we improved our 
A-button cursor, adding long-life switches rated at 10 million 
actuations. We increased accuracy and resolution. We even added a 
recessed area and overlay to hold templates and artwork in place. Some 
things didn’t change. Like our unmatched software compatibility. Our 
lifetime warranty. Free offer for an AutoCAD® AutoMASTER™ Template. ——— 
Mouse, Windows”, Wintab and protected mode ADI” drivers. And the a 
industry's easiest set-up. No dip switches, no complex configuration 
software — just plug in SummasSketch Ill and go to work. Thanks to you, 
the best tablets in the world are now even better. See for yourself. 
Call 1-800-729-7866 for information or the name of your local dealer. von. 
alys 


Be RECOMMENDED 
ra ICS 18” x 12” size 
® Unmatched compatibility Stylus for drawing 
Long-life switches 


© 1993 Summagraphics Corporation. All rights reserved. 
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_ INSIDETRAK easily plugs into your PC’s (or any 
-computer’s) ISA slot to provide true high-performance 
tracking with just 12 millisecond latency. Since 
INSIDETRAK is in an ISA slot on the mother-board, 
transport delays are minimized. 

The INSIDETRAK system utilizes the same DSP 
technology that made FASTRAK” the industry standard. 
INSIDETRAK is designed with expansion capabilities to 
meet your application needs. The system comes with a 


‘single receiver; an optional second one can be added by 


* 


simply plugging it into the master board. For applications 


requiring additional receivers, slave boards can be added, 

each one handling up to 2 receivers. The ultimate number is 

only limited by the number of ISA slots you have availabie. 
So take the INSIDETRAK to affordable, low-latency 

3D motion tracking. Call (800) 357-4777 ext. 234 for your 

FREE brochure. 


POLHEMUS 


First in the third dimension 


One Hercules Drive, P.O. Box 560, Colchester, VWI 05446 Phone: (800) 357-4777 FAX: (802) 655-1439 


°1993, Polhemus 
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GET A 
SECOND 


Opinion 


~The parts and assemblies 
that we produce are extremely 
complex. with 1,500 features . 


and 3.000 to5,000 surfacesasthe 


norm. Using the solid modeling 
and molding simulation capa- 
bilities of -DEAS Master Series, 


Ave save weeks of time and 


thousands of dollars in the 
development of these products.” 


A 
ie a 


Bob Brown 
Al&l | 


AND A FOURTH, | 


“| 


“The associativity between part 
model files and assemblies is 
very valuable, You can modily 
a part and the change will be ~ 
reflected in the assembly. 

This allows us to ensure our __ 
data will stay consistent and 
standardized.” | 


Greg Salyers 
Hamilton Beach/ - 
Proctor-Silex, Inc. 


AND A FIFTH, 


“I-DEAS Master Series. 

has sped up the design and 
analysis process. My produc- 
tivity has increased greatly. 
Post-processing and the one- 
step icons have made the 
software very easy to use. 

It also makes it easier to” 
teach others how to use it.” 


Steve Kramer 
ITT Automotive. 


In fact, when we developed I-DEAS Master Series” 


software, we relied on the opinions and guidance of top 
engineers at some of the world’s leading manufacturers. 
We asked them what a mechanical design automation 


system should do, and then we built it. 


WHAT WERE USERS LOOKING FOR? 
EASE-OF-USE A recent study of user interfaces 
ranks I-DEAS Master Series as the easiest-to-use in 

the industry. And the unique Dynamic Navigator" 

style of interaction lets you concentrate on your design, 
instead of complex command sequences. 

TEAM DESIGN SUPPORT Your product 
development teams will have the flexibility to manage 


and share data in a controlled, concurrent environment 


with the I-DEAS Team Data Manager”. And with 


io: 


S es 


- Concurrent Associativity’, your team can work 


together synergistically - work done in one application 
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SIMULATION— 


can automatically update the master model, 
M Whether you are a design 
and team members are notified of every change. . 
engineer OF AN expert 
SEAMLESS INTEGRATION You can create, ana ee > Master 
Series provides a robust 


simulate, optimize, document, build, and test your 


set of tools to help you 


ek | | optimize your designs by simulating and analyzing their 
products all within a single electronic environment: - oo 
performance. Comprehensive capabilities for building finite 
NAS Atastap Series element models and viewing analysis results are available, — 
as well as both linear and nonlinear solvers. 


EASY CONNECTIVITY JI-DEAS Master Series MANUFACTURING —/-DEAS Generative 


. . Machining” provides a unique solids-based, rules-driven 
allows you to continue to work with, or migrate from, 
system for capturing the NC planning, tooling, and program- 
applications for plastic mold design, as well as mold filling 


can protect your invest- and cooling, warp and shrink, and thermoset molding. 
OPEN ARCHITECTURE TOOLS - Flexible 


ment in older CAD/CAM o 
toolkits are available to help you link I-DEAS with other” 


data as well as work applications, and special translators help you migrate 


from older CAD/CAM systems, while protecting your 
with your preferred investment in “legacy” data. 
MECHANICAL 
TESTING -/-DEAS" 


helps you visualize and 


specialty applications. 


But don’t take our word for it - form your own opinion. communicate lab results, 


. enabling test engineers to 
Contact your local SDRC representative and arrange to test 5 5 
directly impact the product 


drive I-DEAS Master Series. Call 1-800-848-7372. development process. 
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Teamwork at Work”™ 


AND A SIXTH, 


“Designing flight instrumen- 
tation systems means that 

we must be able to reliably 
transfer electronic design 
automation data from Mentor 
Graphics’ BoardStation into 
I-DEAS Master Series for 
mechanical design.. The process 
is very simple and straight- 


~ forward, which makes our 
‘Jobs easier. - 


Ken Huff 
Honeywell Air 


~ Transport Systems — 


AND A SEVENTH, 


“Purolator manufactures over — 
1,700 different filters and is 


~ continually designing new 


products. /DEAS Master Series 
makes it easier for us to design a 


new product based on a previous 
~~. design. With an automobile air 


filter, for example, sometimes all 
we have to do is modify a set of 


_. design variables to fit the various 
- makes and models. What used 


to take a couple of weeks can 
now be done in a few hours. ” 


Matthew Gwilliam 


Purolator Products, Inc. 


AND SO ON... 


If you have a mechanical design 
automation challenge, chances are 
I-DEAS Master Series can provide 
the solution. After all, it’s been the 
software choice for thousands of the 
world’s leading manufacturers, 

and we value their opinions! 

SDRC can also help you more fully 
understand and evaluate all of the 
issues involved in selecting a replace- 
ment mechanical design automation 
system with a unique benchmarking 


guide. For your free copy, call 


1-800-848-7372. 


SDRC 


Teamwork at Work” 


I-DEAS Master Series, Dynamic Navigator, -DEAS Team Data Manager, Teamwork at Work, 1-DEAS, Concurrent Associativity, 
I-DEAS Master Modeler, I-DEAS Drafting, and I-DEAS Generative Machining are trademarks of Structural Dynamics Research Corporation. 
SDRC is a registered trademark of Structural Dynamics Research Corporation. All other trademarks or registered trademarks belong to their respective holders. 


Riding the _ 
| Internet to a 
World’s Fair 


tare tea a  vabation, but ae can nt 
afford to spend the time or ‘money? A 
journey along the Internet to a digital 
playground of sorts might do you a world 
of good. In late 1995, the first Interactive 
- World’s Fair— 
ce ee 3D 
networked 

5 virtual 


| ft be on line and 
accessible to 


anyone whe! ie a "386 PC, 4MB of RAM, 


a CD-ROM player, and ; a modem. — 
According to Knowledge Adventure 
Worlds of New York—developers of the 
proprietary, multiuser 3D interface 0 on 

which the project i is based—the 


Interactive World’s Fair is made up of Iq - 


‘zones, with each zone comprising — 
| corporate-sponsored themed pavilions 
that house games, exhibits, and services. 
Travelers to the Interactive World’ S oe 
will be able to move through the 
fairgrounds, stopping to explore anything 


of interest simply by turning toward it tand S 


going right i in. Visitors will be able to. 


| communicate i in real time with any of the : 
- other on-line travelers, who will appear on - 
screen as animated figures. They willalso 


be able to j join their new friends for any 
number of excursions, such as eiplorng 
_ the various pavilions, attending g live 


concerts and shows, or playing interactive : 


games. A sampling of activities includes 
traveling through time, exploring the — : 
ecosphere, and riding a “cyber-rocket” to 


the edge of the universe. Users will be able 
to send mail, get the news, go Bropna| in 


7 Paris, and order dinner on line. 


~ Knowledge Adventure Worlds i is case 
with the Landmark Entertainment Group, a 


renowned designer of real-world theme 
parks, to develop the environment. Once 
launched, the World’s Fair will be updated — 
regularly. The developers is to reach 
900,000 homes by 1996. 
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— ~ environment— 
is scheduled to — 


TECH 


WATCH 


Motion Capture Gives Athletes an Edge 


The motion of an actual diver was captured and applied to this CG model. Such animations 
can help coaches assess their athletes’ performance. 


13s upon a time, runners ran, divers 
dove, and swimmers swam—all with- 
out the help of high-tech accoutrements. 
These days, at the very least coaches use 
camcorders to record their athletes’ per- 
formances—rewinding, fast-forwarding, 
and slowing down the tape to identify 
problems and consider options for im- 
provement. Researchers at Georgia Tech 
have taken this trend a few steps further 
by creating a system that relies on elec- 
tronically captured human motion to ani- 
mate 3D computer models of athletes. 

According to Michael Sinclair, direc- 
tor of the school’s Multimedia Technolo- 
gy Research Laboratory, the motion-cap- 
ture approach provides a form of 
objective documentation that enables 
users to put themselves anywhere in a 
scene to get instructional views. Addition- 
ally, unlike in a videotape, a computer- 
generated animation enables the user to 
isolate the action being studied, eliminat- 
ing extraneous information. 

Using a custom software program 
called Motion Interactive (MINT), which 
relies on motion-capture data (gathered 
via optical tracking or magnetically wired 


systems, for example) to animate realistic 
models, Sinclair's group is researching 
the effectiveness of the visual imagery, not 
only to assess actual performance, but 
also to gauge the consequences of hypo- 
thetical motion. For example, in collabo- 
ration with Georgia Tech computer sci- 
ence professor Jessica Hodgins, the 
researchers are applying the MINT soft- 
ware to a dynamic simulation of a plat- 
form diver. The goal is to evaluate how 
changes in technique affect performance. 
For example, they can visualize what a 
dive might have looked like if the athlete 
had opened up earlier or later, or had left 
the platform differently. 

To create the simulations, the MINT 
software—which was developed in col- 
laboration with animator Frank Vitz 
using Silicon Graphics’ Inventor develop- 
ment environment—re-embodies actual, 
captured motion in the form of a 3D 
model, which is designed to have the 
same body dimensions as the original 
athlete. This allows the researchers to 
document visually the dynamics of the 
motion. To assess the accuracy of the 
captured motion, comparisons can be 
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made to real-world physics, says Sinclair. 
‘In the case of a diver, we can actually de- 
rive joint torques—how much force on a 
particular joint was applied during that 
maneuver by the muscles—then repro- 
duce that in a model sense, to see if our 
robotic diver does the same thing. If it 
does, it kind of puts credibility to the 
model. Then, we can make some small 
change in the model's performance and 
see if that will correct or enhance the dive 
before actually asking the athlete to per- 
form that maneuver.” 

Sinclair's group is also applying the 
system to the arts, in an endeavor called 
the Dance Technology Project, co-spon- 
sored by the Atlanta Ballet and Georgia 
Tech. For this project, the researchers 
have captured the motion of a dancer and 
created an animation of a series of chore- 
ographed movements. The objective is to 
use such animations to train dancers as 
well as for injury-prevention purposes. 

Additionally, says Sinclair, “(The tech- 
nology] can be used in something we 


ELCOMPUTER GRAPHICS WORLD EEUUEGRTES 


call the choreographer's sketch book, 
where we could essentially capture a 
semi-infinite number of dance steps 
and, through dynamic modeling, be 
able to do ‘in-betweens.’ Potentially, a 
choreographer could make a complete 
dance, change his or her viewpoint, 
even orchestrate the music to it, and 
then somehow bring an embodiment to 
the stage and train the dancers.” An ulti- 
mate objective for this application is to 
be able to trace the movements of the 
joints in real time and paint a picture of 
an animated subject, then project the 
animation back on the performer for 
real-time costuming. 

Although capturing human motion is 
still cumbersome and expensive, the 
Georgia Tech researchers are developing 
hardware and software to help ease the 
process. Their ultimate goal is to bring the 
technology down to the PC level, making it 
accessible to high school and college ath- 
letics coaches.—Diana Phillips Mahoney 
is senior associate editor of CGW. 


Visualization 
Technology Helps 
Anthropologists 
Re-Create the Past 


An anthropologist's dream: creating an 
Faccurate model of a prehistoric 
species using a “complete set’ of artifacts 
from a single member of that species. An 
anthropologist’s reality: painstakingly 
developing a composite model using ran- 
dom pieces from various creatures within 
a species. Somewhere in between these 
extremes lie the capabilities provided 
through a software program developed at 
IBM’s Thomas J. Watson Research Center 
in Yorktown Heights, New York. 

Built on top of IBM's Visualization 
Data Explorer programming toolkit, the 
computer-assisted fossil-reconstruction 
program (which will run on most Unix 
workstations and on a number of parallel 
configurations) enables anthropologists 


to rebuild, electronically, human fossils 


from scattered frag- 
ments, ultimately pro- 
viding more informa- 
tion about human 
origins than can be ob- 
tained from traditional 


reconstructions. 


the Research Center’s Computer-Assisted 
Surgery group, ‘Vertebrate fossils are 
rarely found complete and undamaged. 
They have usually been broken into 
pieces by geological processes, weather- 
ing, or carnivores.” Consequently, anthro- 
pologists must “glue the broken pieces to- 
gether” in an effort to re-create as 
accurately as possible the original object. 
Contributing to this challenge is the fact 
that, usually, the scattered fragments be- 
long to different members of a species. 
“Say you have 2/3 of the cheekbone of one 
individual and half of the cheekbone of 
another. [Using traditional methods] you 
make molds of the pieces, then make 
plastic copies, then trim them so you 


THE 


The desktop. 


IBM researchers digitized 
fragments from ancient skulls and 
created surface models of the 
pieces. 


According to Alan Kalvin, a member of 


INTRODUCING 
,echr2 € 7" 


We've put affordable, B-size inkjet plotting and 


printing right where busy CAD professionals need it most. 


It’s called the TechJET Personal. And it puts every- 


have a flush fit between 
overlapping pieces. This 
is tedious, and you're 
losing accuracy when 
you make copies of the 
original. Also, it’s diffi- 
cult to make adjust- 
ments because you ve got to retrim the 
pieces. It’s a destructive process. Any 
changes you make, you can’t undo easily.” 
Another disadvantage is that artifacts 
from individuals of different sizes can't be 
used in the same composite reconstruc- 
tion because of the disparities of scale. 

In contrast, with the electronic recon- 
structions, once the various fragments are 
digitized via computed tomography and 
surface models are created, scale can easi- 
ly be manipulated. “We can allow pieces 
that physically couldn't overlap to just glide 
through each other on the screen,” says 
Kalvin. Also, if new fragments are found or 
new theories are developed, changes to 
the model can be easily accommodated. 
Another advantage is the ability to create 


CAD formats and 
PostScript *-language 
compatibility 


PERSONAL 


mirror images. The human body is bilater- 
ally symmetrical, so each fragment can, in 
essence, be used twice. 

According to Kalvin, once digital mod- 
els are created, the ability to analyze the re- 
constructed model can help researchers 


_ determine the species of the individual and 


develop theories of how the specimens fit 
into their whole theory of evolution. “[An- 
thropologists] can take this reconstructed 
object, store it inside the computer, and do 
very precise measurements. They can ana- 
lyze the reconstructed piece to quantify 
certain theories about what the shape of 
[the species] should be.” Additionally, the 
precision data allows scientists to form and 
test hypotheses about relationships be- 
tween ancient and modern man. 

The technology behind the recon- 
struction software has potential applica- 
tion to other fields, such as craniofacial 
surgery, says Kalvin. Although the soft- 
ware is not commercially available, 
Kalvin plans to provide anthropologists 
access to it—Diana Phillips Mahoney 


thing from check plots and progress diagrams to memos 
and oversized spreadsheets within easy reach. 

We started with the best inkjet engine available, 
capable of delivering speedy B-size output with 360 dpi, 
laser-quality resolution. 

Through host-based interpreters, gave it the most 
plug-and-play connectivity options available — includ- 
ing PostScript-language compatibility, HP-GL, Autodesk 
ADI, 907, Epson and IBM 24E emulation, CALS G4, 
NeWSprint and Windows. 
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List pricein U.S. dollars. PostScript is a registered trademark of Adobe Systems Inc. All product names are 
trademarks of their respective holders. TechJET is a trademark of CalComp Inc. © 1993 CalComp Inc. 


Made sure it handled plain paper in 11 x 17, letter 
and legal sizes, as well as transparencies and envelopes. 

And priced it at just $699 — far less than you 
might expect for all this performance. 

For more information, call your CalComp reseller, 
or 800-932-1212, ext. 509 for a dealer near you. 

Because while the road to success is paved with talent, 
determination and hard work, it never hurts to have a little 


cutting-edge technology around, too. 


= CalComp 


A Lockheed Company 
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Sega Conquers 
Time Travel 


ae engineers have figured out how to 
travel through time. Well, maybe not 
for humans. But they can transport their 
newest character, Knuckles—a red-dread- 
locked, Australian echidna who co-stars in 
Sega's recently introduced Sonic & Knuck- 
les video game—into past Sonic the Hedge- 
hog games (Sonic 2 and Sonic 3). 

To knock Knuckles back in time, Sega 
engineers created a patent-pending tech- 
nology called Lock-On. This is how it 
works: Kids plug the Sonic & Knuckles 
game into their Sega system; the Sonic & 
Knuckles game also has an edge connec- 
tor that lets you plug another game into 
the top of it. So when players plug Sonic 2 
into Sonic & Knuckles, for example, 
Knuckles takes over the lead role from 
Sonic, and the routes become modified in 
such a way that only Knuckles can find 
his way through them. Roger Hector, vice 
president and general manager of the 
Sega Technical Institute (Redwood City, 


‘\ 


V4 


x 
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Sega’s Lock-on technology delivers a new 
character, Knuckles, into past games in the 
Sonic series. 


CA), says, “Basically, most of the new tech- 
nology that was created [for Lock-On] is 
software technology that goes back in the 
previous games and reads the signature 
codes of those games. It then modifies the 
games’ executable codes according to the 
initial signature code that comes up. But 
this all happens pretty seamlessly and au- 


From head to toe, 
we cover all the motions. 


ae 


tomatically. All the player has to do is plug 
in the game.” 

For the players, it’s like getting a whole 
new game. Lock-On technology creates 
new pathways and mystery mazes, hid- 
den chambers, and other “surprises” that 
players never saw when Sonic was the 
main character. There are even new end- 
ings. “Kids really get into trying to discov- 
er the secrets,” says Hector. “There are 
several million copies of the previous 
Sonic games out there. We thought it 
would be a lot of fun if we could take a 
new character and send him back in 
time to the previous games. We also 
thought parents would appreciate getting 
more mileage out of the old games, too.” 

Sonic & Knuckles has been in develop- 
ment for two years now. ‘A lot of work went 
into this game—thousands of man-hours,’ 
says Hector. “It’s a lot of fun—and, I think, 
rewarding—to watch kids who think 
they're really good at playing those Sonic 
games trying Sonic & Knuckles and 
finding themselves somewhat stumped.” 
—Donna Coco is associate editor of CGW. 


or tracking human motions in character 
animation, biomedics, and virtual reality, 
Flock of Birds™ is the six degrees-of- 
freedom measurement product for you. Let the Flock’s 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 « TEL (802) 860-6440 FAX (802) 860-6439 


INTERNET ascension @world.std.com 
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RENDER GRAPHICS Al Trt SPetD Or ALPriA 
ON A COBRA AAP 2/5 WORKSIATION. 


MSA [here's no better way to burn graphics Semiconductor, a Digital Equipment Corporation 
¢ 
eewer®™ in LightWave™ or other applications. business. With the blistering performance of an 


Introducing the Carrera Cobra AXP Aloha-powered Cobra, you'll generate digital 


275, the workstation leader in images in minutes instead of hours. You'll get more 


price and performance. Run UNIX® done in a day. Maybe even get home on time for a 
and Windows NI™ frame rendering, #2 ae change. And the Cobra AXP 275 comes 
in a variety of contigurations, loaded with 


Boltin. PC SCSL2« Peksetheme}t, PC} 
video, PCI and ISA slots, CD-ROM, and 


animation, multimedia and 3D 
graphics applications faster than 
you've ever seen on the power of a 
275MHz Aloha™ processor—one sag) 


more. Call or E-mail us for details. 


of the 64-bit RISC rockets trom Digital Then get ready for a workstation that really cooks. 
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CARRERA 
Computers, Inc, 


23181 Verdugo Dr., Building 105A, Laguna Hills, CA 92653 © 800-576-7472 © email: CARRERA] @DELPHI.COM 


© Carrera Computers, Inc. 1994. Digital, Aloha, and AlohaGeneration are trademarks of Digital Equipment Corporation. Other names are trademarks of their respective holders. 


MEDIA 10 


Now multimedia car 
orgy it Was 


4 INTRODUCING MEDIA 100 
VERSION 2.0 FOR POWER MACINTOSH" 
The new Media 100° digital video system 
puts you at the center of a sensual new 
world of sight, sound and motion. 
It’s a place where the hottest QuickTime” 


applications combine with the professional 


nonlinear editing and stunning online-quali- 


ty images of Media 100. Images that match 


or exceed the output of Betacam” SP tape. 

Professional-quality multimedia isn’t 
a fantasy. It’s a whole new reality. It’s just 
the price that’s unreal. $8,995. 


Media 100 version 2.0 is the hub of the new multimedia authoring universe. 


It lets you seamlessly assemble all your media — QuickTime movies, 32-bit animation, 
online video, PICT files, multitrack CD-quality audio — work with them in real time, and get 


broadcast-quality results you could only imagine before. 


You'll work transparently with QuickTime applications 
like Adobe Premiere)’ CoSA After Effects,” Electric Image” Adobe Photoshop; Macromedia 
Director” and Specular Infini-D” Just drag a Media 100 clip into After Effects or Premiere and 


instantly composite multiple layers of video. Map live video onto 3D objects in 


Electric Image or Infini-D. Finish your productions by adding multiple audio tracks. 


“Oh, Yeah!” 


“Incredible!” “aaaaaaahhhhhhh!” “Yes! Yes! Yes!” 


©1994 Data Translation, Inc. All rights reserved. Data Translation and Media 100 are registered trademarks, All-On-One and MotionFX are trademarks of Data Translation, Inc. 
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CAN YOU NAME 
THE MOST 


ADVANCED MONITOR 
TECHNOLO 


Mitsubishi’s DIAMONDTRON aperture grille CRT ushers in a 
new era in high performance CAD/CAM/CAE monitor design. 


With a big 21-inch screen (20" viewable), the DIAMONDTRON 


CRT is the ideal size for demanding high resolution applications such 
as CAD/CAMICAE. The Diamond Pro° 21T Featuring 


The DIAMONDTRON JAY FAV PAL Yn Dv NY OYA 
CRI ie delivers superior IAWION DARON 


performance. Its new hybrid A New CRT From Mitsubishi Electronics 
design incorporates a vertically-flat, square-cornered screen with an 
aperture grille mask and optical quality coating to minimize glare 
while increasing brightness. Plus Mitsubishi’s proprietary NX-DBF™ 
(Dynamic Beam Forming) electron gun provides exceptional center- 
to-comer focus and brilliant edge-to-edge clarity. And the exclusive 
Diamond Control for Windows” software lets you easily 
set up the expanded array of monitor adjustment 


functions on-screen, including full-power management 
capabilities for auto-dimming or shut down. 


Best of all, you can get all the benefits of advanced 


DIAMONDTRON technology in our Diamond Pro 21T 


Diamond Control For 
Windows® Software monitor for just $2,399 MSRP. 


For more information about DDIAMONDTRON, the Diamond 
Pro 21T monitor, or Diamond Control, call us at 1-800-843-2515. 
In Canada, call 1-800-387-9630. For immediate product specifications, 
call Mitsubishi Qwikfax at 1-800-937-2094. 


SR 
lunge 


EPA POLLUTION PREVENTER 

©1994 Mitsubishi Electronics America, Inc. DDAMONDTRON and NX-DBEF are trademarks and Diamond Pro 
is a registered trademark of Mitsubishi Electronics America, Inc. All other trademarks and registered trademarks 
are the property of their respective holders. Circuithead screen image produced by Jim Ludtke using ElectricImage 
Inc. The Energy Star emblem does not represent EPA endorsement of any product or service. 
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WORKSTATION 
WARRIORS 


here’s a lot that’s obvi- 
ous about worksta- 
tions. For instance, 
they're great for creat- 
ing graphics, in that 
they boast more sheer 
picture-making power 
than virtually any other 
platform, short of dedi- 
cated systems. Also, 
they offer built-in networking and 
multitasking capabilities, making 
them ideal for multisystem facili- 
ties such as ani- 


mation produc- 
tion houses. And, 
nowadays they're 
relatively inexpen- 
sive: You can pur- 
chase a reasonably 
good workstation 
for as little as 
$4000 (though 
$20,000 to $60,000 


price range). 


BY MICHAEL JAY TUCKER 


Workstation 
vendors take 
Slightly different ey : — 
approaches as they oe ee 

fight for the : | 
is the customary @ttention of today’s 


Equipment Corp., Hewlett-Packard, 
IBM, Intergraph, Silicon Graphics 
Inc., Sun Microsystems Inc., and a 
host of others are all clamoring for 
the attention of the graphics profes- 
sional, whether that person is in- 
volved in CAD/CAM, scientific visu- 
alization, animation, video, or 
virtual reality. 

Even for those who have been 
using workstations for years and 
who are thoroughly familiar with 
the issues of workstation/server 
computing, deciding 
what to buy today 
can be a major 
headache. And _ for 
the user migrating 
from PCs, this 
headache , 
into a 
that 
registers on the 


migraine 


Richter scale. 


Based on the 64-bit Mips R8000 


One way to make 


raphics ‘ microprocessor, Silicon Graphics’ 
Enuseg setae) grap sense of what's Out Indigo? combines 256MFLOPS of 
for the obvious. professionals there and to deter- graphics performance with 


Less obvious is 
the decision one must make in 
terms of which workstation to pur- 
chase. As we approach the mid- 
1990s, workstation/server vendors 
have suddenly discovered comput- 
er graphics is the way to go. Digital 
Michael Jay Tucker is executive 
editor of SunExpert magazine. He 
is based in Boston. 


mine which work- 


3O0OMFLOPS of peak CPU 
performance. (Screen graphics 
courtesy of P Seger, NSF Eng. Res. 
Ctr., and A. Nicholls and B. Honig, 
Columbia University.) 


station is best for you is to consider 
benchmarks. Formed in 1986, the 
Graphics Performance Characteri- 
zation (GPC) committee—which 
includes DEC, Evans & Sutherland, 
Fujitsu, HP, IBM, Intel, Intergraph, 
Kubota Graphics Corp., Megatek, 
Silicon Graphics, Sun Microsys- 
tems, and Tektronix—has come 
out with several products geared 


COMPUTER GRAPHICS WORLD 


2 ada Steaincottes, 


Hewlett-Packar 


noise ac 


d’s HP 9000 Series 700 workstations can 


be beefed up with graphics options, including Integrated 
Color Graphics, higher-performance boards such as the 
HCRX-8, and E&S’ Freedom accelerators. (Screen 
graphics courtesy of EDS Unigraphics.) 


At the high end 
of Sun’s product 
line are such 
systems as the 
SPARCstation 
20ZX, which is a 
SPARCstation 
20 optimized for 
3D modeling. 


toward graphics benchmarking. 
One such product, the Picture- 
Level Benchmark (PLB), is a soft- 
ware package that compares 2D 
graphics, 3D wireframe, and 3D 
surface display performance for 
different hardware platforms. 
Other widely quoted bench- 
marks include CINT92 and CFP92, 
two CPU-intensive benchmark 
suites, established by the Standard 
Performance Evaluation Corp. 
(SPEC), which perform integer com- 


COMPUTER GRAPHICS WORLD MANUALS 


putations and floating-point compu- 
tations, respectively; Xmark93, devel- 
oped by the X Performance Charac- 
terization Group (a nonprofit project 
group of the GPC committee), which 
compares the performance of X 
server/hardware systems for a 
broad set of X primitives covering a 
range of applications; and Viewpert, 
developed by the GPC'’s OpenGL 
Performance Characterization sub- 
committee, which measures 
OpenGL graphics performance for 
lines, solids, shaded solids, and tex- 
tures. (Performance results based 
on Viewperf are expected to be pub- 
lished in the O04 1994 issue of The 
GPC Quarterly Report, the commit- 
tee’s official publication which is 
published four times per year 
and can be obtained from the 
National Computer Graphics 
Association at 800-225-NCGA.) 

Another way to determine 
which workstation best fits 
your needs is to consider your 
application: Will you be using 
the system primarily for me- 
chanical design? 3D anima- 
tion? Video? Architecture? 
Conducting a few tests to see 
how well each workstation 
performs when running your 
primary application will pro- 
vide further insight. 

A third way to facilitate the 
decision-making process is to 
take a look at each vendor's 
history and strategic position- 
ing. Are they currently a 
leader in your particular application 
area? What unique strengths do 
they bring to the market? How does 
their strategic direction square with 
your growth plans? 

On the following pages, CGW 
takes a look at some of the leading 
vendors of graphics workstations, 
providing a snapshot of each ven- 
dor’s history, a quick rundown of 
their product offerings, and a peak 
into the future to see where each 
vendor plans to position itself in 


order to compete in the increasing- 
ly competitive workstation market. 


Silicon Graphics In 
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T: many people, the name ‘Sili- 
con Graphics Inc.” is synony- 
mous with high-end computer 
graphics. It’s the big, bad, razzle- 
dazzle, dinosaur-simulating, effects- 
producing “Tinsel Town” computer 
company where the egos of Holly- 
wood run head-on with the egos of 
Silicon Valley. This is the company 
whose machines fill animation pro- 
duction houses like Industrial Light 
& Magic, whose executives are on 
the cover of BusinessWeek, and 
whose name is now fundamentally 
synonymous with computer-gener- 
ated animation. 

“We are a $1.5 billion company,” 
says Jay Kidd, director of product 
line marketing at SGI. “And we've 
got a solid track record.” 

To even begin to chart that 
track record, you must start on the 
inside and work your way out. 
Look at the core of an SGI box, and 
you'll find the Mips RX000 proces- 
sor. Mips Computing Inc. was one 
of the first processor vendors to 
embrace Reduced Instruction Set 
Computing (RISC), which tries to 
restrict the processor to just those 
functions which normal work 
often requires, while much of the 
rest of the world slogged along 
faithfully with the slower but more 
familiar Complex Instruction Set 
Computing (CISC). 

SGI adopted the Mips architec- 
ture in the mid-1980s, and in the 
late '80s, when Mips ran into finan- 
cial difficulties, SGI adopted the 
rest of the company as well, turn- 
ing Mips Computing Inc. into a 
subsidiary, Mips Technology Inc. 
What SGI has now in the way of 
CPUs is a series of processors rang- 


ing from the low-end R4400 to the 
64-bit R8000. 

But, as far as graphics are con- 
cerned, a CPU isn’t the single most 
important part of the equation. 
Dedicated hardware is every bit as 
important, and in this area also SGI 
does very well, offering, for in- 
stance, its dedicated RealityEngine2, 
which can deliver up to 2 million 
polygons and 320 million textured, 
antialiased pixels per second. 

Even so, it’s in the software that 
SGI really demonstrates domi- 
nance over the 3D animation mar- 
ket. Consider GL. 

Early in its career, SGI devel- 
oped its own library of graphics 
primitives: the Graphics Library, 
or, more properly, Iris GL, because 
of its association with the compa- 
ny’s Iris line of products. Among 
the graphics libraries back then 
were GKS and PHIGS, the latter 
which caught on big in the CAD 
market. In fact, PHIGS was chosen 
as the 3D graphics library for the X 
Window System, which is, in turn, 
the software underlying the user 
interface of almost all modern 
workstations, X terminals, and 
even some PCs. When the PHIGS 
Extension to X (also known as PEX) 
became a standard, some industry 
observers said GLs days were 
counting down to the proverbial 
“precious few.” 

What actually happened was 
that GL happily trounced its rivals. 
Long before, vendors of major 
high-end animation packages, 
such as Softimage and the now-de- 
funct Thomson Digital Image, 
wanted their software to run on 
SGI boxes and, as such, wrote their 
applications to run on GL. The SGI 
graphics library was a de facto in- 
dustry standard. 

And it was a standard fated to 
go beyond de facto when SGI 
painstakingly reconstructed Iris GL 
as a cross-platform industry stan- 
dard known as OpenGL. Despite 


the objections of SGI critics (who 
say SGI systems still run far better 
than OpenGL), the new version has 
caught on in the industry. Every 
other workstation vendor who 
wants to have any role in graphics 
has spent the last few years scram- 
bling to find a way of getting 
OpenGL on their machines— 
something they usually achieve 
with a partnership with Evans & 
Sutherland, makers of graphics ac- 
celerators par excellence. 

“Those partnerships are an ad- 
mission that none of the other 
players could invest the R&D to 
compete with SGI,” claims market 
analyst Dominic Ricchetti, director 
of advanced desktop research at 
the market research firm Dataquest 
(San Jose, CA). In short, any graph- 
ics professional considering high- 


1993 3D Graphics Workstation Market (Worldwide) 


end 3D animation or genuine pho- 
torealism applications should con- 
sider, first and foremost, an 
SGI box. 

But those at SGI would rather 
not talk about those applications. 
They would much rather talk 
about MCAD. 

“MCAD is the number-one mar- 
ket for SGI,” says Kidd. “According to 
some studies, we already have an 
18% share of that market.” And now, 
SGI would like to go way beyond 
18%. In fact, the company claims to 
have already taken the MCAD mar- 
ket share from other workstation 
vendors in the last year. “We are 
making an absolute run for MCAD,’ 
Kidd acknowledges. 

Why? Mostly because animation 
production facilities, such as Indus- 
trial Light & Magic, are fun, but 
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Sun 24.2% 


HP 28% 


Intergraph 
2.2% 


a DEC 8.4% 
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This IBM RS/6000 
Model 3AT is based 
on the PowerPC 
processor and has 
an attached Power 
GXT1000 graphics 
accelerator. While 
IBM has more of a 
reputation as an MIS 
system builder, it is 
slowly building a 
name for itself as a 
vendor of Unix and 
RISC machines. 


there are only so many Steven 
Spielbergs to go around; by con- 
trast, the number of engineers de- 
signing more mundane things, 
such as waffle irons and jet fighters, 
is infinite. 


Therefore SGI would like peo- 


ple to think of its systems as CAD 


boxes. Even SGI will admit that’s 
not easy. 

‘T'll tell you a story,” says Kidd. 
‘A guy came in here ... he was a 
gray-haired CAD guy from the Rust 
Belt. He folded his arms and said, 
“Tell me how Jurassic Park is going 
to help me design things.’ ” Kidd’s 
answer: “There isn't much differ- 
ence between graphics for movies 
and modeling in design ... you use 
a lot of MCAD to design a 
dinosaur.” 

In terms of product, SGI's offer- 
ings vary widely. On the desktop, 
for example, the company has the 
Indy, a low-cost system (starting at 
$5000 for the entry-level model) 
which SGI positions against PCs. 
Also, in October SGI introduced 
the Power Indigo*, which is based 
on the 64-bit Mips RISC R8000 mi- 
croprocessor and combines 
256MFLOPS of graphics perfor- 
mance with 300MFLOPS of peak 
CPU performance. Prices start 
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at $46,000. 

For server products, mean- 
while, the company offers the 
Challenge line of multiprocessing 
servers, and this past October, SGI 
introduced two enhanced versions 
of these—the Challenge XL and the 
Challenge L. The XL (starting price, 


$138,800) supports from two to 36 
R4400 CPUs for such applications 
as interactive television. The small- 
er Challenge L (starting price, 
$88,800) supports from two to 
12 CPUs. 
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[" spite of SGI's aspirations, CAD 
professionals shopping for work- 
stations have historically looked 
first at such vendors as Hewlett- 
Packard. “For the past 12 years,” 
says Tom Pritchett, marketing 
manager for the enhanced graph- 
ics department at HP, “we have 
really concentrated on the work- 
station side in the engineering and 
scientific and technical markets.” 
The company's products in- 
clude the HP 9000 Series 700 line of 


workstations, which range in price 
from $4000 to $40,000. “In our ex- 
perience, that's the sweet spot of 
the market,” says Pritchett. Below 
that range, users tend to buy PCs, 
and workstation buyers usually 
cannot command enough re- 
sources to go too far above it. 

He says that as far as graphics 
are concerned, HP’s place in the 
world is particularly but not exclu- 
sively MCAD and ECAD. “That's 
really our turf,” he says. “First and 
foremost, we're in the MCAD and 
automation markets.” 

What the company sells into 
those markets is a combination of 
its processor—the PA-RISC (also 
known as the “Viper,” which is HP's 
own RISC architecture) and a vari- 
ety of graphics options. The Viper, 
says Pritchett, has much in it that 
directly affects graphics. “A lot of 
companies farm out graphics tasks 
to attached hardware,” he says, 
something that can make pro- 
gramming complex. “We use the 
horsepower of PA-RISC to take 
care of many of those graphics 
tasks—transformations, for exam- 
ple—directly on the CPU.” 

In terms of software, HP has 
traditionally supported PEX, which 
the MCAD market prefers over 
OpenGL. However in 1994, HP 
sought out a GL-option as well, 
which it eventually got from Evans 
& Sutherland. It now remarkets 
E&S’ Freedom series of accelera- 
tors and will have OpenGL native 
on its own CPUs “by this spring.” 

With these additions, HP hopes 
to move into new markets. Particu- 
larly appealing, says Pritchett, are 
any markets involving the use of vi- 
sualization and_ virtual-reality 
technologies. 

For the users who are involved 
in CAD applications, particularly if 
they need PEX and want (and don't 
mind paying for) higher perfor- 
mance, HP's workstations are high 
on the list of candidates. Indeed, it 
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Silicon Graphics and I-DEAS Master Series™ Software To find out more 
Power Product Design at Lam Research Corporation ie 1 DEAS 
Through innovation and visionary thinking, Lam Research Corporation of Fremont, CA, 
RGgae eta Ath a tae ne ee Master Series, 
forms lasting relationships with its customers—the world’s leading producers of semi- 

conductor devices. Lam supplies the equipment that, via etching or deposition, makes call SDRC at 
the chips that power today’s high-performance electronics. 


. am ; 1-800-848-7372. 
Customers come to Lam for the reliable, precision performance of its products. 


They remain customers because of Lam’s dedication to customer service, continuous To find out more 
improvement and to designing and building machines that exceed exacting specifica- nhoul Silisie 
tions for the most advanced technology.  , 
Visionary thinking also led Lam to choose Silicon Graphics workstations and pee en 
SDRC’s I-DEAS Master Series™ software. 1-800-800-7441. 

“Price and performance were key issues in our hardware selection,” says Michael 
Pardo, Lam’s Director of Engineering Services. “We believe SGI makes the best 
graphics workstations on the market for Lam’s current requirements.” 

After benchmarking available systems in the market, Lam’s software search team — =| =| om 


unanimously chose I-DEAS Master Series for mechanical design. “Ease of use was an 


important criteria,” says Yong The, Lam’s Information Technology Manager. “We felt that 


it would be adopted by our engineers very quickly, and that has turned out to be true.” 
Enabled by a network of SGI workstations running I-DEAS Master Series, the SA SiliconGraphics 


Lam engineering team is making its industry-leading products even better. Computer Systems 


I-DEAS Master Series is a trademark of Structural Dynamics Research Corporation. 
All other trademarks or registered trademarks belong to their respective holders. 
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Although Digital 
is a troubled 
company, it’s far 
too early to 
count it out of 
the graphics 
game, as its 
Alpha processor 
remains one of 
the most 
advanced in the 
market. Shown 
here is the DEC 
AlphaStation 200 
workstation. 


says much about HP and its ma- 
chines that one of its more recent 
ventures has been to sponsor the 
University of Darmstadt in Ger- 
many in a project to construct 3D 
simulations of famous buildings 
constructed in the Bauhaus style. 
But, what about the animation 


market? Would HP ever consider 
confronting SGI there? “Well,” says 
Pritchett, “actually, we do have a 


presence there. It’s very little- 
known.” Specifically, HP has the 
animation facility US Animation 
Inc. (Hollywood, CA). ‘Among their 
claims to fame,” Pritchett says, “ is 
Beavis & Butt-head.” 

Perhaps the HP workstations of 
most interest to graphics profes- 
sionals are those in the HP 9000 Se- 
ries 700 line. These can be beefed 
up with various graphics options, 
beginning with Integrated Color 
Graphics, an Application Specific 
Integrated Circuit (ASIC) built di- 
rectly into the system mother- 
board; various higher-perfor- 
mance boards such as the HCRX-8, 
which provides X Window System 
performance acceleration plus ap- 
proximately 8 million colors 
through a color-buffering technol- 
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ogy HP developed; and, finally, the 
obligatory Freedom accelerators 
from E&s. 


un Microsystems 
Mountain View, CA 
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rs P, and before it, Apollo, tradi- 
tionally dominated the high 
end of the workstation market. The 
low end, meanwhile, has tradition- 
ally been dominated by Sun Mi- 
crosystems Inc. While Sun has 
high-performance products, it is 
happy to sell in greater volumes in 
lower-performance markets. Its sys- 
tems have been the VWs and pickup 
trucks of workstation computing. 

Sun machines aren't known as 
graphics boxes. That's curious, be- 
cause the systems have been used 
in, for instance, the CAD/CAM field 
since at least 1984. 

In addition, Sun had a close (al- 
beit brief) relationship with the or- 
ganization that later became Indus- 
trial Light & Magic. The related 
firm, LucasArts, resold Sun work- 
stations as part of its Editdroid 
video-editing system. For a brief pe- 
riod of time, it seemed as if Sun’s— 
and not SGI’s—would become the 
graphics platform of choice for the 
entertainment industry. 

But history decreed otherwise. 
High-end graphics are expensive to 
create, and the market for such 
graphics is limited. So instead, Sun 
focused the bulk of its R&D and 
marketing efforts on putting its 
large servers into commercial set- 
tings where they could act as busi- 
ness computers ... and MIS depart- 
ments have very little need for 
fancy graphics. 

Still, in July 1993, Sun an- 
nounced it had taken its line of 
graphics accelerators—the GX, SX, 
and ZX—shrunk them down to a 
single chip, and placed them on 


the motherboard of its SPARCsta- 
tion 20 products. “You get graphics 
acceleration on the motherboard,” 
says Niraj Swarup, group market- 
ing manager for Sun Microsystems 
Computer Corp. (the division of 
Sun which markets the company’s 
hardware). “Even today, nobody 
else has done that.” 

What Sun has today are its stan- 
dard workstations, which can be 
ordered with these accelerators as 
an option. At the lower end, for ex- 
ample, Sun offers such products as 
the SPARCstation 5TurboGx, a vari- 
ation of its SPARCstation 5 but one 
which has been optimized with the 
TurboGx chip to perform 2D and 
3D vector graphics (prices start at 
$6595). At the top, meanwhile, are 
such systems as the SPARCstation 
20ZX, which is a SPARCstation 20 
optimized for 3D modeling (price is 
$23,495). 

Sun also early on had a partner- 
ship with Evans & Sutherland and 
now remarkets the E&S Freedom 
accelerator. OpenGL, meanwhile, 
is available from a number of 
sources for Sun's processor, the 
SPARC, though the company will 
publicly insist its own library, XGL, 
is as good—if not better—than 
OpenGL. 

Moreover, Sun has always had 
an interest in image processing 
and video and has its own image 
processing and video-oriented 
graphics library, XIL. “In the image 
processing area, people are look- 
ing for something different,” says 
Swarup. “Sun has the only publicly 
announced library for image and 
video applications.” He argues that 
there may be other image process- 
ing software libraries out there, but 
only Sun makes its library a pub- 
lished standard. 

Reflecting these interests, Sun 
has announced a partnership with 
Mitsubishi to produce a new high- 
end alternative to DRAM and VRAM, 
called 3DRAM. ‘It actually does 
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Pentium-based 
workstations, the TD-4 
(top) and TD-5 (bottom) 
from Intergraph are new 
on the graphics scene. 
While PC-like in design, 
they offer a variety of 
workstation features and 
Capabilities. 


some of the 3D operations inside 
the RAM,” says Swarup. “That alone 
improved performance [of those 3D 
operations] by a factor of 10.” 

The real indication of Sun’s long- 
term plans, though, may be down at 
the processor level. Like all major 
workstation vendors, Sun uses a 


RISC processor—specifically, the 
SPARC (Scaleable Processor Archi- 


tecture for RISC Computing). Like all 
RISC processors, SPARC is subject to 
frequent revision. The current high- 
end CPU is the SuperSPARC, de- 
signed (mostly) by Sun and manu- 
factured by Texas Instruments. 

The next version, however, will 
be the UltraSPARC, which is sched- 
uled for availability sometime this 
year. The UltraSPARC will have 30 
additional instructions dealing 
solely with graphics, video, multi- 
media, and imaging. 

What Sun seems to be doing is 
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positioning itself to protect and ex- 
tend its base in CAD and to estab- 
lish itself as the key player in imag- 
ing and_ video—particularly, 
corporate video. Sun seems to be- 
lieve corporate America wants 
videophones badly—that execu- 
tives need to be able to see one an- 
other, in real time, on their work- 
station or PC screens—and that 
Sun machines are the best devices 
to be used as video servers within 
company-wide networks. 
Meanwhile, on the consumer 
November Sun an- 
it had teamed with 
Siemens Stromberg-Carlson and 


side, last 


nounced 


Scientific-Atlanta Inc. to jointly de- 
velop multimedia network tech- 
nologies for cable TV and tele- 
phone companies. What this 
means to graphics professionals is 
anyone's guess. Clearly, it will ben- 
efit those constructing interactive 
video networks. But, in the process, 
almost as fallout, other applications 
could benefit as well. Already, Sun 
is stressing its virtues in any net- 
worked environment where indi- 
viduals must perform graphically 
oriented tasks. 
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nother company not normally 

known as a builder of graphics 
boxes is IBM—the ubiquitous “Big 
Blue.” It’s far better-known as a 
builder of mainframes. 

Yet, IBM has a place in the 
graphics workstation market all 
the same. “Clearly, IBM has been 
strong in the MCAD market,” says 
Al Bunshaft, program manager of 
graphics development for IBM. 

For years, IBM resisted the in- 
dustry-wide trends to Unix and 
open systems; it only finally gave in 
and introduced a workstation, run- 


ning its version of Unix—AIX—in 
1990. This was the RS/6000, and it is 
now available in both workstation 
and server forms. 

It could also be the basis of new 
personal computer products. The 
original RS/6000 CPU was IBM’s 
own ‘America’ chipset. Then, fol- 
lowing its reversals in the PC mar- 
ket, IBM allied with Apple Comput- 
er Inc. and Motorola Corp., each of 
which had their own troubles. The 
three agreed to cooperate on a sys- 
tem architecture and a new CPU— 
specifically, the PowerPC, which is 
based (mostly) on IBM’s work with 
aspects of Motorola's 88000 RISC 
processor. 

In time, the three hope to see 
an entirely new industry of Power- 
PC-based systems from a variety of 
vendors. Right now, though, one’s 
choices for PowerPC systems in- 
clude Apple’s Power Macs and 
IBM's various PowerPC-based 
RS/6000s running AIX. These range 
in price and performance from 
entry-level desktops, such as the 
recently introduced RISC Sys- 
tem/6000 Model 40P at $3995, to 
the two-node SP2 and four-node 
SP4 priced at $145,000 and 
$298,000, respectively. 

IBM also offers a set of 2D and 
3D accelerators. These board-level 
products include the Power 
GXT150M ($2195), a 2D accelerator 
for applications requiring fast line 
drawings, and the GXT1000 Model 
001 ($24,995) and Model 002 
($28,995), which provide hardware 
acceleration for OpenGL, PEX, 
PHIGS, and the IBM GL graphics li- 
brary (which includes technology 
licensed from SGI) as well as native 
X. And, finally, IBM has the requi- 
site E&S Freedom series as an op- 
tion (prices range from $6645 to 
$101,000). 

Two years ago, none of this 
graphics technology existed. “It is 
an interesting time for us,” says 
Bunshaft. “We have spent the last 


couple of years basically reinvent- 
ing graphics for the product line. 
We have gone from building work- 
stations that you plugged into to 
building graphics workstations.” 

This has meant doing such 
things as putting the graphics 
hardware closer to the CPU. “If you 
look even at the low end of the 
RS/6000 line,” says Bunshaft, “you'll 
see that the graphics hardware is 
not only new, but has been moved 
to a local bus from a system bus.” 
In other words, it communicates 
directly with the processor. “It used 
to be on Microchannel.” 

Then, too, IBM has embraced 
OpenGL with a passion. Originally, 
IBM actually licensed GL from SGI, 
but, says Bunshaft, “it was not a seri- 
ous competitor with SGI.” (It was an 
old release of GL, and besides, he 
adds, “you really need to optimize 
your hardware with GL in mind.”) 

Now, with OpenGL, that’s what 
IBM says it has done. “We have not 
only shifted in terms of hardware 
technology,” Bunshaft says, “but we 
have restructured our offerings to 
run OpenGL.” 

This is significant for IBM, which 
was a PEX advocate for many years. 
IBM machines still run PEX-based 
applications, but now they run 
OpenGL ones equally well. “Even 
though we've been strong in PHIGS,” 
admits Bunshaft, “we haven’t seen 
any big migration to PEX.” 

With its new product strategy, 
IBM aims to hang on to its MCAD 
base and, perhaps, move tentatively 
into other markets. “We're just tak- 
ing baby steps,” 
Where IBM is baby-stepping to 
could be markets ranging from oil 


says Bunshaft. 


and gas, where petroleum geolo- 
gists need imaging power, to enter- 
tainment. IBM had, in fact, cus- 
tomers in the movie business. Its 
IBM Research Group made and 
sold a dedicated graphics device 
known as the Power Visualization 
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ttentive readers may have noticed that one vendor name keeps coming up ir 
_ PA this story—Evans & Sutherland, the Salt Lake City-based maker of graphics 
: oe that almost everyone (except SGI) turns to for putting better and 
OpenGl-based images on their screens. “We've been phenomenally lucky, 
Lynn K. Thorsen-Jensen, director of marketing at E&S. “There are a lot of peo 
looking for partners to put 3D graphics on their systems. But in many cases, tr 
cannot work with SGI because they compete with them. So they tum to us.” 
_ {talmost didn’t turn out that way, however. Although E&S has been invo 
- graphics since its origins, at first the company focused on dedicated ma hat 
were sold chiefly into government contracts. And, still today, the aay docs. 
_ business in the Federal Systems and simulator markets. = 
However in the early 1980s, E&S tried to enter the workstation market i 
right with a Mips- processor-based device. “They were technically excell 
~ products,” says Thorsen-Jensen. “But because q oe prabie 
weren't successful.” 
So, E&S turned back to its core cor penis. “We went around to the 
_ workstation vendors and asked if they wanted a partner,” says Thorsen-Je 
first bite came from Sun Microsystems, for whom E&S produced the Freed 
le of accelerators wie!) enabled Sun users to run ee software ¢ on 


For a time, Sun and 8S eget 
~ joint marketing ventures. But this, 00, 
- didn’t prove entirely satisfactory. 
_ “Because the user had to go to two 
- different companies | foragraphics 
_ workstation,” she says, “it wasn’t a good 
- solution. So, in January of 1994, we - 
decided to go strictly OEM with hardware 
vendors.” The workstation vendors now 
purchase, resell, and support Freedom 
_ machines themselves. To date, Freedom isee a pro diced on ie) 
ae saan | oe snap 4g et Sutherland Freedom graphi 
. accelerator show the power 
_ within striking distance of SGI boxes. company’s hardware and softw: 
However, cautions Dominic Ricchetti, solutions. E&S now provides 
director of advanced desktop research at - graphics accelerators to almost all 
the market research firm Dataquest (San major workstation vendors. 
Jose, CA), they still fall short. “The 
_ Freedom Series is very good at geometry processing,” he notes. “But it doesn't _ 
have the image processing and photorealism functionality of the RealityEngine... 
the Freedom 1 lets the hardware vendors compete, but SGI iS still in the _ 
‘diverssea . 
That doesn’ : worry E8S, though Following SGI closely i is quite oe io £&S | 
tastes. “The OEMs can compete with SGI with a product that's as standardas 
Sliced bread,” says Thorsen-Jensen. “They can say, Of course we have Noe end _ 
3D graphics. 
_ Iniac Thorsen-Jensen says she’s much more interested | in the fact that 3D. 
graphics can now run on low-cost workstations (almost all the workstation vendors 
now have OpenGL running native on their own processors, with or without Eas’ 
help) and even PCs. “There’s an incredible amount of technology swimming _ 
downstream,” she says. “This has always been a technical workstation thing. Now, 
we're actually dropping to the consumer markets.” 
_ And with Evans & Sutherland's recent acquisition of Portable Graphics (Austin, 
TX), software developers and users of both companies’ products will be ableto 
seamlessly integrate with HP IBM, and Sun workstations _ writen vith - 
‘Silicon Graphics’ Iris GL and Inventor (as well as OpenGL). —MJST © . 
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Power Macintos 


Rick Capps 

Capps Studio, Ltd. 

Art Studio for Leo Burnett 
Chicago 

“The Macintosh has definitely 
helped us grow,” says Rick 
when asked about his studio's 
expansion from 9 to 115 
people in five years. “Of 
course, producing ads for 
Burnett clients such as 
McDonald's, United Airlines, 
Philip Morris, Oldsmobile, 
Nintendo and Reebok hasn't 
exactly hurt us, either” 


Wee can n literally take a concept on a napkin and 


} go all the way to color-corrected digital 


“Because Power Macintosh 
is So fast and can push 
huge files around, we can 
use it to replace many of 
the functions of much more 


sees wa fles and proofs out the door. All on 


Power Macintosh. All in-house. That 


not only saves time and increases PLO- pus/rerscas 


PowerPC microprocessor, Power 
Macintosh runs accelerated 
versions of popular publishing and 
imaging software at two to six 
times the speed of non-native 
versions while providing complete 


ductivity, it also gives us total control, izes" 


start to finish. There’ just one problem. Deciding 


if the mustard stain is part of the 


sacoonald> 


ree 


™ “Creating “i 
ideas-that's the creatives’ job. In 


seosoreuneense CONcept. Or part of someones lunch’ 


Power Macintosh: The business Macintosh: — Apple _ 


Rick Capps and the folks at Capps Studio may aaa a 
little extra time figuring out what role a 
mustard stain on anapkin plays 
in the next new ad for McDonald's? 

But they don’t waste much time 
figuring out how to make Power 
Macintosh" work to their advantage. 

Maybe that’s because they have ss 


Trinitron 


aaa i — ae 


so little time to waste. After all, it's not Add the peripherals of your choice to a Power Macintosh, plus accelerated versions of | 
every production studio that opens 
more than 10,000 jobs a year, producing award-winning ads 
for the $4.3 billion agency headquartered on 30 floors on 

Chicago's West Wacker Drive. (Yes, Leo Burnett.) And it’s not 
ii studio that — from ae to 115 vieniat in five short years. 


popular software, and you can build your own custom publishing solution. Shown here is a Power Macintosh 8100 
with a 20” Apple® Multiple Scan Display, Apple LaserWriter’ 16/600 PS and a QuickTake™ 100 digital camera. 


of every Power Macintosh, those tasks can be accomplished 
much faster. Especially with new, accelerated software such 
as Adobe” Illustrator, Aldus FreeHand, Adobe Photoshop and 
QuarkXPress — they run two to six times faster than 
non-native versions. 
“Tt’s so much faster,” 


Capps does a lot with the Power Macintosh, but not everything. When the need arises, artists ship mammoth files to the 
Scitex Blaze II for final color tweaks or to the Kodak color proofing system for color-on-paper checks. In fact, all Power 
Macintosh systems are tied into the DEC™ VAX” server, and to Burnett’s bevy of DOS and Windows machines, too. 


While maintaining a dedication to quality that dates back to 
1951, the year Rick’s father first opened Capps’ doors. 

Ask Rick about the secret behind his success, and you'll 
hear everything from “My dad taught me that if you help 
make the creatives look good, you'll do well” to “Obviously, 
kerning is everything in this business” and “To do great 
work, you need great people.” 

He'll also tell you how Power Macintosh is reshaping his 
business. By accelerating the demise of traditional production 
techniques. By pushing into the high-end arena of color cor- 


rection. By increasing productivity. Reducing costs. And more. 


At the most basic level, Capps uses Power Macintosh 
8100 systems for comping, keylining, typesetting and 
final ad assembly — much the same tasks Macintosh’ 
systems have always been used for. Except that with 
the RISC-based PowerPC” microprocessor at the heart 


Rick says. “We really 
were amazed.” 


“Tt rivals a Scitex. 
Producing mechani- } } 
cals on a Mac’is one thing. Going all thewayona = | : : 
Power Mac” to color-corrected digital files for film out- } | A 
put is another. Yet that’s exactly what Capps is doing | 

on a new Power Macintosh 8100. 

A little perspective may be useful here. With two | 
Isomet drum scanners, two Agfa Imagesetters, a Kodak 
Approval digital proofing system, three Shima Seiki SGX 
systems and three Scitex workstations, Capps Studio is no 
stranger to “doing it all” in-house. 

But, as Rick puts it, “Until Power Macintosh, desktop PCs 
just couldn't pull it all together. We've always had to use spe- 
cialized standalone systems too.’ Now, using Photoshop 3.0 

on a Power Mac, Capps artists can do 


|e eset aged pe whet ne abe de 


To support the launch of Oldsmobile’s new 
Aurora luxury sedan, Capps Studio produced 
a CD-ROM containing all the materials dealers 
and their advertising agencies might need 

to build co-op ads. Next up is a CD-ROM for 
the entire Oldsmobile line. 


©1994 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, LaserWriter, Macintosh and “The power to be your best” are registered trademarks of Apple Computer, Inc. Mac, Power Mac, Power Macintosh and QuickTake are trademarks of Apple Computer, Inc. Powe 
The Inspiring Vision/Trinitron logo is a trademark of Sony. All other product names are trademarks or registered trademarks of their respective companies. 


photocomposition, retouching and color correction, in 
addition to typesetting and final mechanical assembly, on 
one desktop system. 

“Our first tests show the Power Macintosh taking a 
little longer than the Scitex Blaze to accomplish the same 
SP tasks. Butwhen you consider that the Mac costs one-tenth 


as much as the Blaze, ultimately youre getting an awful 
lot of power for the money.” 


“We helped United boost on-time arrivals.” 

Using Power Macintosh for color correction, retouch- 
ing and production is just the start for Capps. To help 
United Airlines fight the fare wars, Capps uses DDPA 
(Digital Distribution of Print Advertising) to take a day 


COUPES 


; aie ™ Thy 
@ UNivED AiR LIN 


At Capps, Power Macintosh 
: computers do a lot more than layouts 
, and type. Depending on the client and job, 
they may also be used for illustration, retouching, 
2 photocomposition, even final color correction. 
out of the production cycle, sending new ad materials 
directly in electronic form to the NewYork Daily News, 
USA Today and other regional and national newspapers. 


To help the creatives at Leo Burnett take advantage of 


ES “te A 
ip 
*} 


new technologies, the studio 
has created Resource Centers 
complete with scanners, print- 
ers, Power Macintosh 7100 


menrsicae a cate 


FREE INFORMATION! 


To learn even more about Power 
Macintosh, call 800-510-6023 
today. We'll fax you product 
specs, details on upgrades, a list 
of optimized applications and 


systems, even on-staff trainers. 
And to speed up the 

approval process for Burnett 

clients around the world, Capps 


is establishing a remote elec- | benchmark com- 
parisons. Or, if ‘ 
you prefer info nLite bell 
tronic approval system based Ari cal us oem 


Pentium, 


at 800-732-3131, oo 


on Adobe Acrobat and Power axl 725 today, 


Macintosh. This allows every- 
one involved in a project — agency, client | 
and studio —to review advertising materials simultaneously 
communicating by phone or by on-screen annotations. 
“Things are definitely changing,’ Rick concludes. 
“The difference between high-end imaging sys- 
tems and Macintosh technology is quickly 
disappearing. We're experimenting 
right now with true desk-to-desk 
videoconterencing. Soon, 

» we'll begin an aggres- 
"> sive push into mul- 


f timedia. Howwill 

| f we make it all happen? 

, of To start with, we'll put 
cf 2 Power Macintosh on every 
F artist’s desk.” 

= : To put a Power Macintosh on your 

"# desk, simply pick up the phone and dial 

800-732-3131, ext.725, today. Ask us for more information. Or 
ask for the name of your nearest authorized Apple reseller. 

And see for yourself what kind of power Rick Capps is really 
talking about. That’ right. The power to be your best’ 


Apple - 


PC is a trademark of International Business Machines Corporation, used under license therefrom. The Trinitron mark per se is a registered trademark of Sony Corporation, and use of this trademark by Apple Computer, Inc. is under license from Sony Corporation. 


(continued from page 33) 

System (PVS). Unfortunately, the 
PVS was based on multiple Intel 
i860s—a processor with powerful 
graphics facilities built into it. But 
while Intel still sells i860s, it has not 
chosen to invest in enhancing it 
further. As such, dozens of compa- 


nies which had built products 
based on the i860 are still trying to 
convert to other devices, such as 
digital signal processors. 

But, while the i860-based hard- 
ware may perish, PVS software 
technology may yet find a home. 
“We are working with the PVS peo- 


ple to migrate their software envi- 
ronment into the RS/6000 technol- 
ogy base,” says Bunshaft, who adds 
that the PVS group, which remains 
comfortably within IBM Research, 
is now working with his organiza- 
tion (and, he hints, perhaps with 
others) to take its technology to 


other platforms. He envisions a 
PVS-type device, but one based on 


multiple PowerPC processors. 


IF YOUR 3-D MODELER 
CAN'T DO ORGANIC SHAPES 
LIKE THIS, 


_ Maynard, MA 
508-493-5111 
CIRCLE NUMBER 66 


nother company with a long 
history in computing is Digital 
Equipment Corp. DEC, with its VAX 
minicomputers, was the up-and- 


coming computer vendor of the 
1980s, the vendor everyone thought 
would have the best chance of seat- 
ing IBM as the world's information 


systems provider. 

Unfortunately for DEC, it resist- 
ed the industry-wide trend toward 
open, nonproprietary systems. This 
proved to be a serious error, and 
DEC is now a troubled company. 

Still, it has its own RISC proces- 


sor, the Alpha, which was doing 64- 


Image courtesy of L.K. Oon, Globalseed. © 1994, Globalseed 


bit processing while much of the 
rest of the industry was still trying 


IT'S COMPOST. 


. : to figure out how to properly man- 
Here’s the straight poop: In the world of 3-D modeling, creating 6 a 


tae ; — age 32-bit implementations. DEC 
this kind of complex, organic shape would turn most applications 8 P 9 


into worm-food. But not MacroModel. also has a line of Alpha-based work- 


stations and servers which will run 
DEC's own Open VMS operating 
system as well as its flavor of Unix 


For MacroModel, organic is not a problem. With its spline- 
based modeling system, short learning curve, Windows and Mac 

compatibility, and 15 decimal place accuracy, you can create anything from 
CAD-accurate product designs to cutting-edge art. And never break a sweat. 


So if you’re ready to make the jump from flat 2-D 


to the wide-open world of 3-D, call and ask for our 
MACROMEDIA 


MacroModel demo disk. On it, you'll see what 
separates us from the other guys. And see 3-D 
so realistic, it’s blooming incredible. 
Call Now For Your FREE Demo Disk 

TOOLS TO POWER YOUR IDEAS. 
“In Europe, call +(44) 344-76-1111. Outside the U.S. or Canada, call us at 1-415-252-2000 or fax us at 1-415-626-0554. 
MacroModel is a registered trademark of Macromedia, Inc. Macromedia and the Macromedia logo are trademarks of Macromedia, Inc. 
All other registered marks and trademarks are the property of their respective companies. ©1994 Macromedia, Inc. All rights reserved. 


and Microsoft's Windows NT. 

DEC also expressed an early in- 
terest in multimedia and video on 
demand, and for a time in 1993 
and 1994, the company seemed in- 
tent on a new career in the audio 
and video industries. It still might 
1-800-326-2128, Operator 480 find a role there, and developers 
interested in a platform other than 
SGI for that game might want to 


consider Alpha-based devices. 
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Industry experts say 
we make the ultimate tablet. 
Now we're also making 
the ultimate offer. 


PC Magazine Computing Now! 


“‘ The Kurta XGT- ““ Whether being used by an art 
the premium model from a student who'd like more freedom 
company long in the digitizer to experiment, or a professional 
market—can function well in who'd like better productivity, the 
just about any environment, Kurta XGT is a godsend.” 
Jrom graphic design to CAD.”” ie og 
. You'll zoom in and out of your work 
Industry experts say you'll feel the Kurta area with the click of a pen for thumbnail 
difference immediately. sketches or full 
You'll experience the highest degree of renderings. 
sensitivity, creating tight pencil sketches ~ 2 , Youll exercise 
and painting with wide brush strokes. ee ——_— "total control, without leaving 
You can even airbrush, controlling the iin You'll work faster, easier 
pressure through the pen’s side switches — The Ultimate Offer: with greater accuracy. 
a feature that only Kurta offers. | 
| Kurta’s 90-Day 
Money-Back Guarantee. *¢ The Kurta XGT 12x12 inch is the 
‘¢ the XGT 6 x 8 is destined to No Questions Asked. best performing graphics tablet.”” 
become the crown jewel of small- See Sy a 
footprint graphics tablets.” if you re not completely Yes, you'll fel the dffince Hate EBA 


: satisfied with your Kurta tablet make immediately. But don’t take our 


after 90 days, youll receive word for it. Listen to what the critics 
ier si have to say. Then take advantage of our 


af ull refund, ever'y Penny, offer— and find out what the experts 
10 questions asked! already know. 
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® 


New XGT 6°x 8” with cordless pressure pen and 
cordless 4-button mini cursor, XGT 12x 12”. XGT 


12°X 18” with cordless 4-button cursor. : ; i i - "Ty —| 


as iy hos Mac’! 


Call (800) 44-KURTA for program details and the Kurta dealer nearest you. 
KURTA, 3007 East Chambers, Phoenix, AZ 85040 Phone (602) 276-5533/FAX (602) 276-9007 ¢ The Kurta swash and XGT are registered trademarks of Kurta Corporation. 


COMMENDED 


The XCAD Challenge 
~ Name The Only CAD Software... — 


~dese ecm’ for Windows and Windows NT 


...that provides fully 
integrated 2D and 3D 
capabilities, including 
AutoCAD RV free-form surface 
ea creation (NURBS) 


..Z1ves you variable 
light source shading 
with up to eight 


Call 800-817-8172 _ Viewpoints 
..and costs only $495 


™ 


The Best Price/Performance 
CAD §S oftware in the World 
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© 1994 Xitron Software Corporation. All product names are trademarks of their respective owners. 


Until recently, DEC also had a 
close relationship with Kubota Pa- 
cific Computer Inc. (Santa Clara, 
CA), which was providing it with 
graphics accelerators. This made 
DEC unique, in that it was the only 
workstation vendor that had not 
sought an arrangement with Evans 
& Sutherland. However, says 
Dataquest’s Ricchetti, “the volume 
on the Alpha-based systems wasn’t 
high enough to support Kubota’s 
business.” 

Now, he says, Kubota is focusing 
on PCI-based PCs. As for DEC, it, 
like the other workstation vendors, 
has turned to E&S for its graphics 
power. At press time, E&S an- 
nounced plans to develop for Digi- 
tal’s AlphaStation line of worksta- 
tions 3D graphics accelerators 
based on its Freedom Series. Initial- 
ly, the companies plan to support 
the accelerators with DEC’s OSF/1 
operating system and OpenGL. 

DEC’s Alpha-based products 
range from the desktop to the serv- 
er level. In November, DEC intro- 
duced three new Alpha worksta- 
tions and five new Alpha servers. 
The workstation line ranges from 
the AlphaStation 200 4/166, which 
uses a 166MHz 64-bit Alpha chip, to 
the 233MHz AlphaStation 400 4/233 
mini-tower workstation (prices, ex- 
cluding monitor, start at $6995 and 
$12,595, respectively). The server 
line, meanwhile, ranges from the 
entry-level AlphaServer 1000 4/200 
(prices start at $15,970) to the DEC 
7000 Model 700 AXP, which offers 
up to six high-end Alpha’s running 
at 275MHz (prices start at $120,000). 


. eyond DEC, beyond IBM, be- 
yond Sun and HP and all of the 
other workstation vendors, one 


comes, at last, to Intergraph. 
Intergraph is an oddity. It has 
been in the workstation market for 
years, and its users can be fanati- 
cally loyal, preferring Intergraph 
systems to any other. Yet, the com- 
pany is almost unknown outside 
that circle of fans, most of whom 
are CAD people working in govern- 
ment-related industries. 
Intergraph was one of the first 
workstation vendors to go with 
RISC—specifically, with the Clipper 
chip, manufactured by the former 
Fairchild Semiconductor. The Clip- 
per was (and still is) a powerful 
processor, but it was not a profit- 
maker for Fairchild. To maintain its 
CPU, Intergraph purchased the 
Clipper production facilities in 
much the same way that Silicon 
Graphics would later take over 
Mips Computing to safeguard its 
RX000 line of processors—and the 


"precision, six-axis, 
| eee cts 


48 inch digitizing volume. 
All a oe are conve 


a animation, and CA 
The ates has a small 10°x8 


EA RITE {today for more infor 
on the revolutionary, new SpaceArm! 
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Clipper is now manufactured by 
Intergraph itself. 

And now, in another first, Inter- 
graph is leaving RISC. 

“We've started manufacturing 
an Intel Pentium-based worksta- 
tion,” says Chandler Hall, senior 
manager of systems product mar- 
keting at Intergraph. “It's been an 
interesting transition,” he adds, by 
way of understatement. 

What the company offers in this 
arena are the TD-4 and TD-5. In- 
troduced in May 1994, both sys- 
tems are based on dual 90MHz 
Pentium processors and use the 
PCI bus. Equally dramatic, both 
run Windows NT, rather than the 
Unix operating system which 
has been the default operating 
system of workstations for more 
than a decade. 

The TD-4 is a desktop machine, 
while the TD-5 is a deskside device 


COMPUTER GRAPHICS WORLD El 


CD-ROM EXPO & CONFERENCE © SEPTEMBER 20-22, 1995 


World Trade Center © Boston, Massachusetts 


Information is the single greatest asset in today’s business world. And harnessing it is the single greatest 
challenge. If information access is your key to continued competitiveness, CD-ROM Expo will help 
unlock the possibilities. 


CD-ROM Expo is a unique exhibition and conference in one. Here, the world’s leading CD-ROM hardware, 
software and service providers gather together to demonstrate a variety of applications — training, sales, 
marketing, advertising, technical support and documentation, records management/archiving. . . and much more. 
It’s your one stop for learning from industry experts about 


the uses of CD-ROM, comparing products and services, 
and learning about new CD-ROM applications 
that will increase your productivity 
and profitability. 


Informative exhibits and a choice of two 
complete Conference Programs will help you 
explore the potential of CD-ROM across all 
platforms and formats. And give you the 
knowledge to keep ahead of your competition. 


Let CD-ROM Expo show you how to put the 
power of multimedia, digital video and the entire 


optical publishing industry to work for you! 


I'd like more information about the 9th annual CD-ROM Expo © September 20-22, 1995 
I'm interested in: © attending © exhibiting 


Name Title 

Company 

Address 

City State Lip 


Telephone Fax 


Send to: CD-ROM Expo ‘95, 260 Milton St., Dedham, MA 02026 or fax to: 617-361-3389 phone: 617-361-0817 (GW 


with additional room for expan- 
sion and peripherals. Although 
both machines are PC-like in that 
they have a PC processor and run a 
PC operating system (however dif- 
ferent from DOS), Chandler stress- 
es that they are workstations boast- 
ing features such as_ built-in 
networking. 

In addition, both machines fea- 
ture a variety of high-performance 
monitors and Intergraph's GLZ 
and GLI graphics accelerator 
boards. And, Microsoft has an- 
nounced that OpenGL will be im- 
plemented as a client library within 
Windows 95 and Windows NT, 
which means that applications 
based on OpenGL will be able to 
run on Intel or other platforms 
running Windows 95 or NT. And, 
GLZ and GLI are meant to make 
them execute as quickly there as 
they do on a workstation. 

The GLZ and GLI can generate 


up to 450 Gouraud-shaded, Z- 
buffered, 50-pixel polygons per 
second. They perform the render- 
ing portions of the graphics 
pipeline, such as slope calcula- 
tions, span generations, and pixel 
interpolation, in dedicated hard- 
ware. Available for both the TD-4 
and TD-5, the GLZ comes with 10 
custom ASICs and 24MB of VRAM 
to support up to 92 bit planes of 
video memory at resolutions up 
to 1600x1280. The GLI, mean- 
while, features some 19 custom 
ASICs and is available only for the 
TD-5, where it fits into an external 
cabinet. In addition, it comes with 
34MB of VRAM to support 126 bit 
planes of video memory. 

With these boards, says Hall, the 
TD-4 and TD-5 can actually com- 
pete with SGI workstations. “You're 
talking about a price in the mid- 
teens for a machine with nearly the 
same performance as an SGI Indi- 


go’,” he says. Pricing on the TD-4 
and TD-5 varies according to con- 
figuration and ranges from $12,700 
to $59,500. 

Because the machines will be 
able to run software based on 
OpenGL, Hall thinks Intergraph 
will be able to attract many existing 
SGI resellers and independent soft- 
ware vendors (ISVs). “Now, it may 
not be quite as fast as an SGI ma- 
chine,” he says, “but the ISVs can 
take it and say, ‘Here’s our software 
on an [Intergraph] workstation, 
and that workstation can also run 
your PC applications.’ ” 

Hall says Intergraph hopes to 
sell the machines into such mar- 
kets as CAD/CAM and high-end 
3D animation. He also hopes the 
machines could be used 
as an inexpensive developer's 
seat for and 
individuals producing Windows 


NT applications. Gs] 


companies 
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DRAWINGMASTER™"™ 6008&800 
. DIRECT IMAGING PLOTTERS 
Look sharp. Think fast. | 
In business these days, it’s not enough to just 
look good. 

You have to be quick on the uptake, too. 

Consider our new, fully redesigned DrawingMaster 
600 and 800 models, for example. 

Besides significantly enhanced resolution, their 
new MIPS-based controller delivers throughput that’s 
nearly twice as fast as the original DrawingMaster, 15 times 
faster than inkjets.* 

Plus, they come with user-installable option cards 
that handle VPI, EtherNet and additional parallel ports, 
for more connectivity options than any other comparable 
plotter. 

As well as a 170 MB SCSI drive, for faster handling 
of multiple and complex plots. 

To find out more, just see your CalComp dealer, 
or call 800-932-1212,ext 462. 

After all, who says you can’t have both good looks 
and brains? 


TOOLS OF THE TRADE |~~~7 


= >calComp 


A Lockheed Company 


600 & 800 dpi 


Plots Per Hour’ 


*Based on AutoCAD plot file AD_APO02.PE4 (907 format / 250, 614 bytes) running ona 
SunSparc 2 via the parallel port. Plot courtesy of AutoDesk, Inc. DrawingMaster is a trademark 
of CalComp Inc. © 1994 CalComp Inc. 
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FalconRAID 


MOST WORLDWIDE RAID SHIPPED 


RAID LEVELS 0, 1, 3, 5, AND 7 

FROM 6GB 200GB CAPACITY 

100% FAULT TOLERANT 

REDUNDANT FalconRAID CONTROLLERS 
HOLDS UP TO 28 DRIVES 

2-12 MINUTES OF ON-LINE DIGITAL VIDEO 
BOTH 3.5” AND 5.25” FORM FACTORS 
fous SWAP, HOT SPARE, AUTO REBUILD 


REDUNDANT POWER SUPPLIES 


SUSTAINED DATA TRANSFER RATE OF 15-17 MB/SEC. 
FAST WIDE DIFFERENTIAL HOST FOR CHALLENGE/ONYX 


RACKMOUNTABLE OR TOWER ENCLOSURES AVAILABLE 


SUPPORT FOR 3 SEPARATE HETEROGENEOUS HOST SYSTEMS 


THE UNIX UPGRADE SOURCE 


FOR SILICON GRAPHICS USERS 


FalconFASTFILE 


EXCLUSIVELY FALCON DEDICATED FILESERVER 


6 TERABYTE CAPACITY 

HOLDS UP TO 10 DRIVES 

ATTACHES 26 DISK VOLUMES 

ms 7 3 RAPID RESTART 

; % £ , UNIX, DOS OR BOTH 


MENU DRIVEN 


UNATTENDED TAPE BACK-UP 


SQ ETHERNET/FDDI/CDDI INTERFACE 


? “i TRANSPARENT NFS 


' FOLLOW YOUR INSTINCTS 


CALL FOR CONSULTATION 


800 326 1002 


U.S.A. 916-928-9255 


FAX 916-928-9355 
SY Seagate E-MAIL info@falcons.com 
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o entice retail buyers, 
Timex often pitches its 
new-product lineup by 
using dazzling color pho- 
tographs that display the 
new designs in crisp, ele- 
gant detail, complete with 
lifelike shadows and 
highlights. In many cases, 
however, there is no such 


watch—it exists only in the innards 
of a Macintosh or a Silicon Graphics 
workstation. 

And the “photo” 
isn't a photo at all; it’s a razor-sharp 
CAD image produced using Alias 
Studio and printed on an Iris Graph- 


Low-cost color ‘“netprnter 
printers now offer 
hard copy that’s 
nearly identical to 
professional-quality 
photographs 


By selling buyers on 
highly realistic images 
rather than the actual 
products’ themselves, 
Timex is able to gauge 
customers’ reactions to a 
potential new watch’s 
color, shape, and overall 
design well before invest- 
ing in a prototype. 

Timex is not alone. Hundreds of 
companies have discovered the de- 
sign and marketing advantages of 
today’s photorealistic color print- 
ers, devices which, unlike conven- 
H. Garrett DeYoung is a freelance 
writer based in Scituate, Massachu- 
setts. 
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BY H. GARRETT DEYOUNG 


tional laser printers, are able to 
produce images that are virtually 
indistinguishable from profession- 
al-quality color photos. °A lot of 
people simply don't realize just 
how good [the printer images] real- 
ly are,” says Carl Aiken, vice presi- 
dent of operations at a Sir Speedy 
franchise in Denver. Aiken has 
been using an Eastman Kodak Col- 
orEase PS printer for nearly a year 
to produce short-run, high-quality 
prints and 
transparencies 
for use in business presentations 
for his smaller customers. 

Many of today's photorealistic 
color printers rely on a dye-subli- 
mation process. In fact, dye-subli- 
mation printers account for about 
99% of this market, according to 
printer analyst Paula Bursley of 
Dataquest, the San Jose, California- 
based market research firm. The 
remaining market share is divided 
between inkjet and thermal wax- 
transfer printers. 

Although dye-sublimation tech- 
nology is not new, what is new is 
the printers’ skyrocketing populari- 
ty, even among many small and 
mid-size users who not too long 
ago were put off by high costs, in- 
consistent performance, and a lim- 
ited product selection. Thanks 
largely to a widening array of ven- 
dors and falling prices—less than 


$2000 for some devices 


Dataquest 
predicts that North American ship- 
ments of A- and B-size dye-sub 
printers will hit 9600 units by 1998, 
compared with 5700 units in 1993. 
Driven primarily by engineering 
and scientific applications, the 
market is now gearing up to attack 
the graphic-arts and amusement 
segments as well. 

Users cite several reasons for 
the technology's rising popularity. 
One is the immediacy that high- 
quality color printing provides. ‘It 
offers our clients fairly photorealis- 
tic proofs without an overnight 
wait,” explains Michael Meirovitz, 
owner of Meirovitz & Co., an adver- 
tising production and design com- 
pany in Minneapolis that has used a 
Fargo printer for about a year. 


Ted Woerner, a 3D computer 
graphics specialist with the 
Thomas A. Schutz Co. in Morton 
Grove, Illinois, relates the growing 
interest to the technology’s busi- 
ness advantages. “A lot of our busi- 
ness is on spec, so we need to pro- 
duce great-looking presentations.” 
The company uses an Iris Graphics 
printer to produce point-of-pur- 
chase ad displays for a variety of 
consumer-product clients. 

Industry observers caution, 
though, that any market projec- 
tions for dye-sublimation printers 
are highly uncertain, because of 
the steady encroachment of 
“smart” inkjet printers and other 
devices on the photo-quality print- 
er landscape. 

Market-growth figures are also 


tough to nail down because no one 


really agrees on an objective defini- 


» « 


tion of “photo quality.” “It’s almost 
entirely visual,” advises Steve Blum, 
director of electronic imaging for 
Sony Electronics’ Business and 
Professional Products Group. He 
notes that a color image of the 
human face is the most widely ac- 
cepted reference point in assigning 
the term. Nevertheless, the differ- 
ence between “photo quality” and 
“near-photo quality’ often lies en- 
tirely in the eye of the beholder. 
The three basic processes capa- 
ble of photo-quality printing are 
fundamentally different. In dye- 
sublimation printers, three or four 
dyes—cyan, magenta, yellow, and 
(sometimes) black—are evaporated 


onto the media surface by passing 


The Tektronix Phaser 
440 is one model in the 
company’s line of dye- 
sublimation printers, 
which rely on 
proprietary TekColor 
Photofine processing. 
This technology is said 
to reduce the loss of 
detail in text and fine 
lines—a drawback that ~ eee 
has plagued many =. | a 
dye-sub printers. —<—- : 
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Pictured above 
and in the inset 
are Iris prints of 
display designs 
created by 
Thomas A. Schutz 
Co. (Morton 
Grove, IL) using 
Alias Studio and 
Eclipse. 
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By controlling print 
dithering patterns, 
Insight Development’s 
RenderPrint software 
“remanufactures and 
optimizes” images to 
create near-photo- 
quality results. This is 
a sample plot of a 
D-size tile. 


a large ribbon across a heat 


source. The heat converts the dyes 
directly into a vapor (that is, the 
dyes sublime rather than liquify). 
The vapor is diffused onto a spe- 
cially coated substrate, resulting is 
a smooth, continuous, tempera- 
ture-controlled color gradation 
that is virtually indistinguishable 
from that of a processed photo. 
Leading dye-sub suppliers include 
Sony, Kodak, 3M, and Tektronix. 
The main difference between 


dye-sub and thermal wax-transfer 


Rca Photo-Quality Printers 


; 612-733- 1110 


_ CIRCLE NUMBER 28 . 


Suited to your own 


printers is that in 
the latter, the dyes 
are deposited onto 
the substrate in the 
form of a melted 
wax from a special 
ribbon. Although 
many such devices 
very closely ap- 
proach true photo 
quality, some ob- 
servers Claim they 
lack the 
closely controlled 


often 


continuous-tone 
feature of the dye 
subs. Top wax-transfer vendors in- 
clude Tektronix and Fargo. 

Inkjet printers work by forcing 
tiny ink droplets onto the substrate 
through ultra-fine nozzles. As a 
rule, today's inkjet printers fall 
rather short of true photo quality 
because of the difficulty of control- 
ling the dot sizes. As a result, im- 
ages, even from many of the high- 
tend to be 
somewhat grainy when viewed 


er-end devices, 


close-up. One notable exception to 
this rule is the inkjet technology 


tive definition of “photo quality,” observers differ in their opinions of various oles Images rete photo-cualty by some 
by others. With that in mind, the following list of vendors (compiled by SS san Jose, CA) de a bala in oe ie 
ticular needs: 


utilized by Iris Graphics, which is a 
patented, continuous-flow tech- 
nique that varies the dot sizes. 
Dataquest and others predict sig- 
nificant technical improvements 
and (probably) falling prices in the 
inkjet market as competition heats 
up from suppliers such as Hewlett- 
Packard and Epson. For now, 
though, true photo-quality devices 
in this category sport whopping 
price tags. Some of Iris’ high-end 
printers come in at close to 
$100,000. 

For some users, a possible alter- 
native may be the use of special- 
ized software that reportedly en- 
ables a variety of conventional 
printers to produce photo-quality 
or near-photo-quality images. An 
example is RenderPrint from In- 
sight Development Corp. in San 
Ramon, California. Priced at $249, 
this software “remanufactures and 
optimizes the image’ by controlling 
the dithering pattern, explains a 
company spokesperson. The prod- 
uct reportedly creates a photo-like 
image by replacing each existing 
dot with 15 separate dots. Render- 
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Introducing 3D Studio’ Release 4. Don’ get us wrong, with all its enhance- 
ments, like inverse kinematics and fast preview rendering, 3D Studio could plaster this 
page with mind-blowing visuals. But features are only half the story. The other half 


is the fact that more plug-ins are coming out for it faster (about one a week) than for 


any other animation software. From the top names like Pennello™ from Xaos Tools, 


Kais Power Tools® from HSC Software, and dozens of powerful effects by Schreiber Instruments. Which 
means you'll not only be doing things typically reserved for high-end workstations today, you'll be doing the 
hottest things in this magazine tomorrow. By the way, since a flat, static page is no way to demonstrate the 
power and flexibility of 3D Studio software for the PC, here’s a suggestion. Get a Free Video (a) 

3D Studio plug-in guide and the name of your nearest Authorized Autodesk Multimedia Dealer by calling 


1-800-879-4233" and asking for VideoPak M205. Of course, if you were A d k 
to call your dealer and upgrade now, you'd find that very convincing, too. IN L \utO eS : 


* *Outside the U.S. and Canada, fax us at 1-415-491-8311. 
© Copyright 1994 Autodesk, Inc. All rights reserved. Autodesk, the Autodesk logo, and 3D Studio are registered trademarks of Autodesk, Inc. All other product and company names are trademarks of their respective holders. 


This image was 
output via Canon’s 
BubbleJet BJC- 
4000 inkjet 
printer. 


Print, which is available in both 
DOS and Windows versions, sup- 
ports 1400 output devices, includ- 
ing laser printers, inkjet printers, 
and raster plotters. Another option 
along these lines may be MacPlot 
from Microspot USA 
(Saratoga, CA). Selling for about 
$1,300, the driver and rasterizing 


Raster 


software dithers and rasterizes 
OQuickDraw data to reportedly pro- 
duce photo-quality images from a 
variety of printers. 

Determining which technolo- 
gy—and which model within that 
technology—is best for you de- 
pends on many factors. “There is 
no single guiding principle,” says 
A.J. Rogers, strategic marketing 
manager at Tektronix. “It really de- 
pends on how the print will be 
used.” And while it’s often possible 
to characterize printers along cer- 
tain lines, such as cost or speed, 
fast-moving technology and mar- 
ketplace shifts will continue to pro- 
vide plenty of exceptions to such 
general rules. 

Still, today’s upfront price tags 
probably limit the options of many 
users. Even though Sony’s photo- 
quality printers run between $2000 
and $8000, Steve Blum of Sony ac- 
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knowledges that users who don't 
demand photo-like images may be 
able to reap significant cost advan- 
tages by considering other tech- 
nologies. 

Before settling on a printer, ask 
yourself how the device will be 
used—not just now, but a few 
years down the road as well. If 
most of your applications will de- 
mand very high-resolution images 
(for professional-quality presenta- 
tions, for example), you'll be look- 
ing almost entirely at dye-sublima- 
tion devices. If you can expect to 
get by with output that approach 
photo-quality (for such applica- 
tions as in-house presentations, in- 
terim proofing, and text-based ma- 
terials that need a splash of color), 
thermal-wax or lower-end inkjet 
printers will probably meet your 
needs just fine. 

Other important purchase con- 
siderations include output size, 
printing speed, and cost per print- 
ed page. The latter two factors are 
vital to graphic arts service bu- 
reaus and other high-volume oper- 
ations. For all their image quality, 
dye-sub printers tend to be almost 
glacially slow compared to the 
other devices. With some excep- 


tions, dye-sub engine speeds gen- 
erally run well under a page per 
minute (ppm), vs. 2 ppm or faster 
for many thermal-wax and inkjet 
devices. And at around $3 or more 
per printed page, the dye-sub 
printers tend to rack up big opera- 
tional costs. 

The bottom line is that users 
have a huge range of options. 
Among high-end inkjets, Iris’ larg- 
er-format products have been 
widely acclaimed for their overall 
quality—albeit at a relatively stiff 
purchase price and cost per print 
(about $5, according to one user). 
Because the company’s printer 
technology places up to 31 micro- 
scopic ink droplets per pixel, the 
‘apparent’ resolution of the output 
from Series 3000 printers runs as 
high as 1800dpi, according to a 
company source; the actual resolu- 
tion is up to 300dpi. The printers 
also feature very large formats (up 
to 3x4 feet) and the ability to print 
on a variety of water-accepting sub- 
strates. And the low cost of con- 
sumables—about one-fifth that of 
dye-sub consumables—could 
translate into savings of several dol- 
lars per print for some applications. 


Dye—Sublimation Options 

The dye-sub market is much 
more crowded. Among the top 
players is Tektronix, which intro- 
duced the 11x17-inch Phaser 480 
about a year ago (the company also 
offers devices for letter-size and 
10x13-inch formats). Listed at about 
$15,000, the printer features Post- 
Script Level 2 support and a base 
memory of 32MB The company's 
proprietary TekColor Photofine 
processing technology is said to re- 
duce the loss of detail in text and 
fine lines—a drawback that has 
plagued many dye-sub printers. 

Kodak’s ColorEase PS printer, at 
about $6000, gets rave reviews from 
Aiken of Sir Speedy. “It's definitely 
created profitable new business for 


us,” he says. While the printer is not 
especially fast (3.5 minutes per 
page), Kodak claims that the huge 
86MB memory boosts productivity 
by processing one image while an- 
other is printing. The ColorEase 
handles both letter-size and A4 
paper and transparencies. 

Two interesting dye-sub players 
are Sony and NewGen Systems. A 
few months ago, Sony introduced 
the UP-D8800. With a print speed 
of 97 seconds per page, this is the 
industry’s fastest dye-sub printer, 
according to Blum. The A4-format 
printer provides an image area of 
8x10 inches on letter-size paper; a 
full-bleed, 8.5x11.7 image can be 
produced with oversize media. 
The company markets primarily to 
graphic arts users. 

NewGen claims to be one of the 
industry’s top three vendors in 
pre-film proofing with its Chromax 
printer. Among other features, the 
Chromax provides full 11x17-inch 
bleeds, Kodak-based color-man- 
agement technology, and “the best- 
quality registration and consistency 
on the market,” according to prod- 
uct manager Mark Radogna. 

Among the vendors of thermal- 
wax printers, Fargo deserves spe- 
cial consideration on two fronts: 
The company’s new PrimeraPro is 
one of the least expensive photo- 
quality printers on the market (list 
price $1895), and it features dye- 
sub capabilities. “As an inexpensive 
dye-sub printer for color proofing, 
it fit the bill for us with respect to 
price and speed,” says Michael 
Meirovitz. “It fills the gap between 
inkjets and the high-end dye subs.” 
The PrimeraPro’s resolution in ei- 
ther mode is rated at up to 600x300 
dpi. A company source notes that 
the printer is the first desktop dye- 
sub printer to offer that resolution. 
The device is being marketed to 
users in the graphic arts, engineer- 
ing, and amusement (e.g., T-shirt 
transfers) areas. 


With these and many 
other printers to choose 
from, first-time buyers 
can expect a certain 
amount of confusion. 
Adding to the turmoil is 
the steady stream of 
technical improvements 
and ease-of-use features 
that may persuade some 
users to wait for the next 
generation of printers. 
Sony's Blum, for exam- 
ple, predicts even lower 
prices and higher print 
speeds beginning this 
year, although he’s skep- 
tical that the dominance 
of dye-sublimation de- 
vices in photo-quality 
printing will be eroded 
any time soon. Iris 
Graphics’ Hunter expects 
to see higher overall 
quality and improved 
light fastness and fade re- 
sistance—features that 
still make printer-gener- 
ated photo-quality im- 
ages less durable than 
conventional silver-halide prints. 
And Tektronix's Rogers is con- 
vinced that variable-dot thermal- 
wax printers are on their way to 
providing output that will ap- 
proach the quality of dye-subli- 
mation printers. 

In most cases, of course, the de- 
cision will be based largely on 
price. Even here, though, experi- 


enced users caution against false 


economy. While it doesn’t make 
sense to pay for features that you'll 
never use, it pays to carefully con- 
sider how your needs may change 
over the next few years. “My advice 
is to just bite the bullet on costs,” 
says Schutz’s Woerner. “You're 
going to be living with this machine 
for along time.” Gs 


iris Graphics’ inkjet 
printers, such as the 
Iris 3047 pictured 
here, use a patented 
continuous-flow 
technique to vary the 
dot sizes on a print, 
thus reducing 
graininess. 


This image, 
created by 
Thomas A. 
Schutz Co. 
(Morton Grove, 
IL) using Alias 
Studio and 
Eclipse, was 
output via an Iris 
printer. 
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Ih t\E | Val N | N | tures to market and/or significant new 
price/performance benchmarks. Awards will 


be presented in a variety of categories, includ- 


ing CAD/CAM, animation software, and multi- 
media/video-editing systems and software. 
Rapid Prototyping in Medicine 


Rapid prototyping devices are increasingly 

| being used in a variety of medical applica- 
MODELING © .. _ MULTIMEDIA tions — from designing and manufacturing 
diagnostic equipment to developing custom 
implants and prosthetic devices. They're 
also being used as Surgical planning tools. 
In fact, craniofacial Surgeons are using rapid 
prototyping devices to help plan complex 
reconstructive surgery by creating models 
from CT and MRI scan data. In February, 
CGW will take a look at the market for rapid 
prototyping devices in medicine and high- 
light some of the more innovative uses of 
this technology. 


3D Graphics for the PC 

According to industry insiders, this is the 
year that 3D modeling on the PC will 
become truly viable, as a result of a number 
of converging technology trends. This 
month, CGW takes a look at those trends 
and explores the impact they will have on 
various types of computer graphics users. 


Product Reviews 

In the February issue, CGW will review ver- 
sion 3.0 of Wavefront’s Composer, a pro- 
gram for integrated scene planning, compo- 
sition, recording, and special effects; version 
3.0 of Fractal Design’s Painter, a natural- 
media paint program; and Visual Software's 
simply 3D, a complete set of 3D graphics 
tools and tutorials for desktop illustrators, 
graphic artists, business presentation 
designers, and hobbyists. 


cations, among them reverse engineering, 
industrial design, and mold-making. As part 


of this extensive special report, CGW will 

investigate 3D digitizing technology from 

these and other angles: 

¢ Overview of recent technology develop- 
ments 

e Guidelines for evaluating competing 
product offerings 

e Implementation strategies 

e Profiles of users who have successfully put 
the technology to work 

e Advice from vendors and industry experts 


CAD Presentations 

As a rule, engineers aren't interested in pretty 
pictures. Their primary purpose is to create 
accurate models that reflect the true dimen- 
sions of the parts and assemblies they 
design. But there is a time and place for 
pretty pictures — for example, for creating 
presentations for colleagues, customers, 
and management. This article takes a look 
at how engineers are creating those presen- 
tations and examines the tools they use to 
do so. 


IPAS Plug-Ins 

One of the things that makes Autodesk’s 3D 
Studio modeling and animation program 
Such a dominant player in the PC-based 3D 
graphics market is the abundance of IPAS 
plug-ins designed expressly to enhance the 
functionality of the program. In March CGW 
will feature the kinds of IPAS routines avail- 
able, explore what users need to know about 
them, and spotlight the most innovative and 
useful ones that are helping 3D modelers 
and animators create dazzling special effects. 


Product Guide: 

Large-Format Color Plotters 

The product guide in the March issue will 
feature large-format color plotters. A short 
overview of the product category will pro- 
vide readers with useful buying tips, while a 
detailed chart will offer a vendor-to-vendor 
comparison of key product specifications. 
This issue will be an invaluable resource for 
those planning to buy color plotters. 
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& | rely on Computer Graphics World for product 
purchases. The reviews on software and hardware help 
me to recommend and specify after contacting the 
manufacturer for more specs. | enjoy reading» 
Computer Graphics World and look forward to. it every 
month.” | 
— SI. Engnering CAD Tech, Honaywel Inc. . 


& fe CGW helps me keep up with the latest os 
gy and the latest releases of software. It helps us make _ 
sure our dollars are spent wisely with aa too our | 
capital investments.” 

— System Consultant, Caterpillar Inc. 


fe & Computer Graphics World's articles on new 
technologies for CAD/CAM have been very MU UIeIG 
and insightful.” 

— MIS Manager, Burton Snowboards 


& 4 certainly one of the most informative and 
well-written publications in the field. It is a Source 
of inspiration and ideas of where the ‘industry’ is 
heading.” 

— President, C. Pyne Management Inc. 


® & Excellent up to date reference about computer 
graphics industry.” | | 
— President, Applications Technologies 
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Engineering 
animation software 
combines high- 
quality rendering 
with accurate 


hen we first start- 
ed using Pro/Engi- 
neer, we didn't 
take advantage of 
its ability to create 
shaded images,’ 
says Ken Owens, 
senior engineer at 


Storage Technolo- 
gy Corp. (StorageTek; Louisville, 
CO). “But once we did, it surprised 
us how important the images be- 
came for commu- 
nicating design 
ideas. Since that capability helped 
us more than we ever thought, we 
began wondering if there was 
something even better we could be 
doing, and that led us down the 
next path.” 

For StorageTek, which 
makes room-size disk 
drives and other storage 
devices for IBM main- 
frames, the “next path” 
is animation—specifi- 
cally, animated _ se- 
quences created from 


Pro/Engineer models. 


motion-simulation Once created, these ani- 
pane mations could then be 
capabilities laid down on videotape 


and distributed as need- 
ed. “This is even better for commu- 
nicating ideas and concepts,” 
Owens explains. “You don’t have to 
drag everyone into a meeting, 
which can be difficult to schedule.” 
In addition to simplifying design 
Contributing editor Caren D. Potter 
is based in McKinleyville, California. 


review logistics, animated presen- 
tations convey far more informa- 
tion than static images. Stor- 
ageTek’s animations, for instance, 
show how a future product will be 
assembled at the customer’s site, 
or how a robot in a tape library sys- 
tem grabs tapes and attaches them 
to the drives. 

The use of animation by engi- 
neers is not new. For years, mecha- 
nism analysis programs—such as 
the DADS program from CADSI 
and the ADAMS program from Me- 
chanical Dynamics Inc.—have in- 
corporated graphical post proces- 
sors capable of displaying the 
motion of simplified models. At the 
other end of the animation spec- 
trum, photorealistic animation sys- 
tems have been available for many 
years from companies such as 
Wavefront, Alias, and Softimage. 

What is new is that, having rec- 
ognized a growing demand for ani- 
mation as a design review or engi- 
neering communications tool, a 
handful of vendors have created 
products tailored specifically for 
this purpose. 

“Engineers need two things 
when it comes to animation,” says 
Jeff Cooper, product director for 
ADAMS/Animation at Mechanical 
Dynamics Inc. (MDI). “The first is 
speed. Engineers can't afford to 
wait minutes or hours for an ani- 
mation to be prepared. They want 
it in 20 to 30 seconds. The other 
thing is motion fidelity. Motion in 
an engineering animation must be 
true to the laws of physics. If it isn’t, 
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people will spot it right away.” 

It's that second criterion—mo- 
tion that adheres to the laws of 
physics—that divides the category 
of animation software in two. On 
one side are programs like Alias, 
3D Studio, and Softimage, in which 
animation is primarily defined by 
user-specified motion paths. On 
the other side are products such as 
VisLab from Engineering Anima- 
tion Inc. (EAI), ADAMS/Animation 
from MDI, and Visualizer from 
Wavefront, which can use motion 
data derived from motion simula- 
tion—physics-based motion—to 
drive an animation. 

These three packages, which 
may or may not support user-de- 
fined motion as well, sell for 
around $10,000 each. VisLab and 
Visualizer are stand-alone systems, 
while ADAMS/Animation is a post 
processor for the ADAMS mecha- 
nism simulation system and for 
Mechanism/Pro, MDI's mecha- 
nism design and simulation system 
for Pro/Engineer users. The three 
packages differ quite a bit in terms 
of functionality, but all produce an- 
imation sequences with a high de- 
gree of visual and motion fidelity at 
speeds engineers can live with. 


Speed vs. Photorealism 

As for photorealism, that’s a 
characteristic that's clearly of sec- 
ondary importance to engineers. 
According to the three vendors, 
speed is the more important con- 
cern. For most engineering needs, 
they argue, a level of image quality 


one notch lower than photoreal- 
ism will suffice. 

Engineers back them up. “Our 
animations don't have photograph- 
ic quality, but that’s not what we 
are after,” says StorageTek’s Owens. 
“With our designs changing daily at 
times, we can’t spend a week ren- 
dering a 10-minute presentation. 
The trade-off of photorealism for 
fast rendering is fine with us.” 

Concerns about rendering time 
are so critical to the engineering 
market because even very short an- 
imations require a great deal of 
rendering. Animations usually con- 
sist of 30 different images, or 
frames, per second. A 1-minute ani- 
mation, therefore, has 1800 frames 
that must be rendered before the 
animation can be viewed. In a typi- 
cal photorealistic animation se- 
quence for a TV commercial, for 
example, rendering time per frame 
could easily be 30 minutes or more. 
Most engineers would find this far 
too long to wait, so vendors hoping 
to tap this market have made fast 
rendering a high priority. 

EAI has been quite successful at 
this, reducing rendering time for 
its software, VisLab, by a factor of 
10 to 100, depending on the com- 
plexity of the image. It has done 
this by opting for hardware ren- 
dering rather than rendering in 
software, which is what animation 
systems geared to the broadcast 
and entertainment industries do. 

“We decided we would build 
our product around the Silicon 
Graphics hardware and use its ca- 
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VisLab from 
Engineering 
Animation, which 
was used to render 
both of these 
images, offers a 
RenderMan module 
as well as a native 
hardware renderer. 
The former offers 
greater realism, 
while the latter 
offers faster speed. 
Both techniques 
were used to 
create the 
helicopter image. 
The RenderMan 
module was used 
on the helicopter 
body, while 
hardware 
rendering was 
used on the sky, 
ground, smoke, 
and fire. 


Using MDI’s 
ADAMS/Animation 
software, engineers 
can easily evaluate 
how two different 
hitch designs on a 
truck with a double 
trailer would perform 
under a similar 
situation. And with 
the software’s Motion 
Blur capability 
(bottom), engineers 
can perform 
advanced 
visualization of 
motion. 


mn, 


pabilities for rendering,” says Mar- 


tin Vanderploeg, executive vice 
president at EAI. “Our biggest com- 
petitive advantage is that we get 
high-quality images very fast. That 
is not to say we do photorealistic 
rendering, but the quality is very 
good, good enough for 95% of an 
engineer's needs.” 

Rendering in hardware is faster 
than software rendering because 
any time computer instructions 
are wired into hardware, they exe- 
cute faster than the same instruc- 
tions carried out in software. 
“When you wire a chip to do some- 
thing, it does it 10 to 100 times 
faster than software,” explains Jeff 
Trom, vice president at EAI. “But 
when you hard-wire instructions, 
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you can’t put as 
many in there. 
SGI talks every 
day about 
putting more 
capabilities into 
Capen hardware. But 
~— traditionally, 


~~ ee something like 


ray __ tracing, 
which you need 
for photorealis- 
tic images, has 
been restricted 
to software. 
That's a com- 
Ses plicated algo- 
rithm with a lot 
Pie, of ifs, ands, or 
buts, and it 
hasn't been possible to implement 
in hardware so far.” 

Through some “tricks” with 
anti-aliasing and Gouraud shading, 
EAI has managed to get near pho- 
torealism from VisLab with high 
rendering speed. Owens of Stor- 
ageTek uses VisLab and estimates 
that rendering time for his anima- 
tions is taking about three seconds 
per frame. 

ADAMS/Animation from MDI 
performs its rendering on both Sil- 
icon Graphics and _ Hewlett- 
Packard hardware. This package 
lets engineers “dress up” their 
ADAMS models through a variety of 
different visualization techniques, 
including texture mapping, multi- 
ple light sources, and different 
camera angles. 

“We didn’t used to be ‘pretty,’ 
but now we're moving that way,’ 
says James Price, vice president of 
marketing at MDI. “But to the extent 
that we've had to make trade-offs 
with this software, our customers 
have asked us to cut corners on 
photorealism in exchange for opti- 
mal animation speed.” 

Karl Leodler, mechanical engi- 
neer at Advanced Marine Enter- 


prises Inc. (Arlington, VA), uses 


ADAMS/Animation for creating pre- 
sentations for the Navy, his compa- 
ny’s primary customer. Leodler’s 
work involves designing the cranes 
on ships, and he uses ADAMS to 
work out loading and motion con- 
siderations. Before he_ got 
ADAMS/Animation, he used the ani- 
mation function of ADAMS/View, 
MDI’s graphical pre- and post 
processor, to show his work. 

“My models were so large that I 
couldn't show animations of shad- 
ed images at reasonable speeds’ 
Leodler explains. “So I showed 
moving wireframe models. These 
went faster, but it took a lot of ex- 
planation on my part to help our 
customers understand what they 
were seeing.” In contrast, he now 
shows animations of shaded mod- 
els using ADAMS/Animation at real- 
time speeds. 

Wavefront’s Visualizer differs 
from VisLab and ADAMS/Anima- 
tion in that it supports both hard- 
ware and software rendering to 
provide a range of rendering quali- 
ty. “We've supported SGI’s hard- 
ware rendering for about 10 years,” 
says Mike Wilson, director of prod- 
uct technology at Wavefront. “Visu- 
alizer can do things like texture 
mapping in hardware, but it also 
supports any level of realism, up to 
photorealism.” 


Motion Based on Physics 

But while these vendors down- 
play the importance of photoreal- 
ism to engineers, they can’t say 
enough about the importance of 
motion fidelity. “Your whole life, 
you ve lived in a physical world that 
adheres to certain laws. When 
something doesn’t adhere, you no- 
tice it immediately,” says Vander- 
ploeg of EAI. “When you see a nice 
looking rendering that doesn't 
move right, it loses its effect.” 

Take, for example, an anima- 
tion showing a car making a right- 
hand turn. As you watch the car 


turn, you'd expect it to sway slightly 
to the left. You'd also expect the ro- 
tational velocity of the wheels to be 
appropriate to the forward velocity 
of the car. If these things were off, 
you'd notice, even if you weren’t an 
automotive expert. 

The most common way to get 
this level of motion realism is to 
import transformation matrices 
generated by a motion analysis 
package such as ADAMS, DADS, or 
Rasna’s Mechanica Motion. Trans- 
formation matrices, according to 
MDI's Cooper, contain the motion 
data that describes the position of 
objects in the simulation. “If you 
have an animation with 1000 
frames, you have a different matrix 
for each frame,” Cooper says. 
“These are calculated by ADAMS 
when it does a kinematic or dy- 
namic simulation, but they could 
also be generated by hand or by 
some other graphical tool.” 

Many engineers do write their 
own programs to calculate motion 
data, according to Trom at EAI. 
“Motion data is just columns of 
numbers. It’s not that difficult to 
convert from one format to anoth- 
er, and we put a utility in VisLab to 
do that.” 

According to Wilson at Wave- 
front, if someone was willing to 
spend enough time, he or she 
could generate that car animation, 
complete with motion that was 
physically precise, using the mo- 
tion-definition tools contained in 
traditional animation systems. “It’s 
possible to choreograph realistic 
motion that way, but it’s difficult,” 
Wilson says. The other, less 
painstaking option is to import the 
motion data, which Visualizer, Vis- 
Lab, and ADAMS/Animation all do. 

Because not all motion in an 
engineering animation needs to 
take physics into account, Visualiz- 
er and VisLab also provide motion 
choreography tools. Animating an 
assembly to show each piece 


falling into place, for instance, can 
be done with a fairly common 
choreography tool known as 
keyframe animation. This lets an 
engineer specify a starting position 
(frame 1) and ending position 
(frame n) for each object and lets 
the software interpolate the motion 
in between them. 

With Visualizer, the motion in 
between the first and last frames 
does not have to be linear. The 
parts might spin in between the 
first and last frames or slow down 
as they reach their position in the 
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assembly. “An animation system 


should provide many ways to spec- 
ify motion and present them to the 
user in a way that is easy to under- 
stand,” says Wilson. “Visualizer has 
about 25 different interpolation 
techniques.” 

Owens at StorageTek used the 
motion-creation tools in VisLab to 
create an animation showing a disk 
drive being assembled. One of the 
nice features of VisLab, he says, is 
that it lets him create motion in a 
way that makes sense to an engineer. 

“EAI came at motion from an en- 
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Here, 
Wavefront’s 
Visualizer 
shows off its 
ability to 
simulate the 
motion of a 
suspension 
assembly using 
data from MDI’s 
ADAMS 
software. 


gineering perspective,” Owens says. 
“The package uses joints—cylindri- 
cal joints, linear joints, spherical 
joints—the kinds of things an engi- 
neer understands, to establish 
mechanism motion. These are 
linked together in a hierarchy to es- 
tablish how objects move in con- 
nection to other objects.” 

It is also possible with both Vi- 
sualizer and VisLab to apply the 
motion choreography tools to im- 
ported motion data to accentuate 
certain movements, such as adding 
extra roll or pitch to the vehicle 
motion, for example. 


Software Vendors 
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“We offer the whole spectrum 
of motion, from real to the hyper- 
real, because that’s what Wavefront 
customers need,” says Wilson. “On 
the one hand, we have customers 
like Caterpillar who need absolute 
motion accuracy for accident re- 
construction, so they import 
ADAMS data and animate with that. 
On the other, we've got people at 
Warner Bros. who want to make a 
car stretch as it goes around a cor- 
ner. They might import ADAMS 
data to get a foundation of realistic 
motion, but then they’d tweak it to 
accentuate certain effects.” 


Distinguishing Characteristics 

While VisLab, Visualizer, and 
ADAMS/Animation share much in 
common, it’s also important to rec- 
ognize their noteworthy differ- 
ences—differences which reflect 
their diverse origins and target 
markets. 

VisLab, for example, has a 
strong focus on engineering, 
which you would expect from a 
product created by Ph.D.s in that 
field, which Trom and Vander- 
ploeg both are. In developing the 
package, they paid extra attention 
to the kinds of features engineers 
need. For example, realizing that 
design changes are a fact of life, 
they programmed VisLab to keep 
track of the different versions of a 
design. After an engineer creates 
the initial animation, all the set-up 
information is saved; so all the en- 
gineer has to do then is load the re- 
vised geometry into the system, 
and the animation is ready to go. 

“They've provided a button that 
essentially allows me to update my 
geometry without losing all my ani- 
mation work,” says Owens at Stor- 
ageTek. “Once I've imported the 
new geometry, I simply update the 
model with the push of a button.” 

VisLab, at this time, is strictly an 
animation and video production 
tool. It currently imports only 


Pro/Engineer models, but by publi- 
cation time should also be support- 
ing SDRC’s I-DEAS software as 
well. In addition, Vanderploeg indi- 
cates plans to incorporate a model- 
er into the product so geometry 
can be created within VisLab as 
well. Finally, EAI expects that most 
VisLab users will be engineers who 
want to present their animations to 
others on videotape, so the product 
includes features such as the ability 
to add titles and annotate images, 
fade from one scene to another, 
and so on, as well as the ability to 
generate output for video format. 

ADAMS/Animation was driven 
by requests from one of MDI's 
major customers, Ford Motor Co., 
which wanted better-looking ani- 
mations than it was getting from 
ADAMS. Ford wanted near-photo- 
realistic sequences to use when 
presenting its designs to others. 

ADAMS/Animation does not in- 
clude motion choreography tools 
or video production functions. The 
product is meant to be used more 
as an interactive design tool, which 
is why MDI placed such emphasis 
on speed. Typically, an engineer 
would run an ADAMS simulation, 
then load the _ results’ into 
ADAMS/Animation, specify certain 
visualization parameters, and with- 
in seconds to minutes, view the an- 
imation. Then, he or she might go 
back and make changes to the 
original design model and run the 
simulation and animation again to 
see the effects. 

Visualizer, the oldest of the 
three packages, comes from a 
company with its roots in the en- 
tertainment side of the animation 
business. As a result, Visualizer has 
strong motion creation capabilities. 
However it can also import most of 
the CAD, motion, and analysis for- 
mats, making it a good solution for 
engineers. For a long time, it was 
the only package that combined 
physics-based animation with a 


high degree of image realism; 
today, many software packages in- 
clude a utility that exports files in 
Wavefront format. 

Visualizer also includes a mod- 
eler. This is important, says Wilson, 
because not all objects in an ani- 
mation will be imported as CAD 
files. “If you’re creating a presenta- 
tion showing a car traveling along a 
road, you might import the car 
geometry, but you’d probably want 
to create trees and light poles and 
stop signs within Visualizer.” 

Like VisLab, Visualizer provides 
tools for output to videotape as well 
as for adding titles and other post- 
production effects to the animation. 
These tools are available through 
an interface that Wavefront says is 
understandable to engineers, who 
are typically newcomers to the 
world of animation and video pro- 
duction. David Cooper, a visualiza- 
tion specialist at Caterpillar who 


uses Visualizer to create presenta- 
tions of accident reconstructions, is 
a mechanical engineer who willing- 
ly testifies to Visualizer’s intuitive in- 
terface. “I’m an engineer, but I had 
no trouble learning how to use 
these tools,” he says. 

What the differences in these 
packages also reflect is the new- 
ness of the market for physics- 
based animation. “In the past, most 
people, engineers included, didn’t 
think engineers would do anima- 
tion,” says EAI’s Trom. “But that’s 
changing now that they see how 
easy it is to do. This software fills a 
niche that is about to explode.” 

It looks like other vendors will 
soon be joining this niche. For ex- 
ample, Chace & Associates (Ann 
Arbor, MI) recently developed a 
translator that converts ADAMS 
data to the Alias format. At press 
time, however, it wasn’t clear how 
that will be made available to other 


Alias customers. For now, Alias 
does include something called 
Open Digital Studio in PowerAni- 
mator V.6.0, which reportedly 
makes it possible for Alias users to 
write their own programs to im- 
port motion data. 

Similarly, the newest release of 
Autodesk’s 3D Studio incorporates 
a scripted keyframing interface 
that users can employ to create an 
interface for ADAMS or DADS data, 
says Charles Watson, manager of 
multimedia training and sales at 
Autodesk. Meanwhile, Rasna Corp. 
(San Jose, CA) is another company 
that has been getting requests from 
its customers for a high-speed ani- 
mation tool to work in conjunction 
with its Mechanica Motion prod- 
uct. According to Ed Wagner, vice 
president of marketing there, the 
company is investigating a partner- 
ship with a high-end animation 
vendor. @c] 


The worldwide computer graphics market is 
poised to grow from $36 billion in 1993 to $68.9 
billion by 
1998. 


That’s just one of the 
findings in the 1994 
annual market report 
recently published by 
Computer Graphics 
World. Computer 
Graphics: A Worldwide 
Market Report, is an 
incredible resource for 
those who need to 
understand the dynamics 
and directions of this 
complex marketplace. 


A Worldwide Market Report 


By combining the insights of leading market research and consulting firms, the study provides 
an in-depth look at the many distinct segments of the computer graphics market, describes the 
technology trends, and predicts the growth rates for all related application areas. 


This valuable report sells for $15.00. To order your copy, please make your check payable to 
Computer Graphics World. Mail to: Becky Biggar, PennWell Graphics Group, Ten Tara 
Boulevard, Fifth Floor, Nashua, NH 03062-2801; Tel: 603-891-9157. 
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A freelance 
animator 
creates a 

dynamic facial 
model that’s 
head and 
shoulders 
above the rest 


hen it comes to 
creating a con- 
vincing anima- 
tion, the key often 
lies not in what 
you see, but in 
what you don’t 


see—or at least in 


what you don't 
think you see. For example, in at- 
tempting to mimic human speech, 
animators go to great lengths to an- 
imate lip movement and synchro- 
nize it with the audio. But what 
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they often overlook, according to 
Los Angeles-based special-effects 
consultant Rod Havrick Altschul, is 
the fact that speech involves more 
than just lip movement. 
Myriad facial muscles as 
well as those of the throat 
and tongue all play a role. “If 
these movements are not 
incorporated into the ani- 
mation, people will sense 
that something’s not right, 
even if they don't know 
what that something is.” 

Realizing this, Altschul 
created an animated model 
of a human head—his own 
head, actually—in which all 
of the relevant musculature 
moves as it does in a real 
face. In fact, the model is so realis- 
tic that some people who've seen it 
think it’s a video, rather than an 
animation. 

Altschul—who began animat- 
ing human forms on the computer 
as an extension of work he’d been 
Diana Phillips Mahoney is senior as- 
sociate editor of CGW. 
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doing in prosthetic design and ani- 
matronics—attributes his own 
awareness of the subtleties of facial 
expression and speech to his long- 
standing interest in lip reading—a 
technique he has studied both for- 
mally and informally. “Certain 
movements of the face, lips, 
tongue, and throat go along with 
specific sounds and meanings,” he 
says. Understanding and incorpo- 
rating these movements into an an- 
imation is crucial to achieving real- 
ism, he contends. 

Initially, Altschul created the fa- 
cial model as a way to test the use- 
fulness of computer modeling and 
animation with respect to anima- 
tronics and prosthetics. “It seemed 
more likely that I could get the re- 
sults I wanted via the computer 
rather than from foam latex, ca- 
bles, and fiberglass,” he says. Be- 
cause Altschul relied on the model- 
ing and animation capabilities of 
Animation Master software from 
the 
company displayed the animation 
at the SIGGRAPH ’94 convention in 
Orlando, Florida, and subsequently 


Hash Inc. (Vancouver, WA), 


bought the rights to use it as a mar- 

keting tool. 
Working on 

Quadra 950 with a PowerPC up- 


a Macintosh 


grade card, Altschul chose Anima- 


In his early attempts to create a 
realistic facial model, Altschul 
experimented with decal 
applications, as the above sequence 
illustrates. Eventually, decal 
placement became intuitive. “I’m at 
the point where it takes me no time 
at all,” he notes. 


tion Master primarily because it 
was a Mac-based package that of- 
fered spline modeling. This was im- 
portant, because the human face is 
characterized by numerous subtle 
curves and unique contours; thus 
the number of control points that 
would be required in a traditional 
polygonal model would make ani- 
mating it very difficult. In contrast, 
says Altschul, “with splines, you can 
get the curves of the face and the 
folds of the skin with a minimal 
amount of points.” For example, in 
the digital model he created for the 
animation, Altschul minimized the 
number of splines in the face to 
allow for realistic movement. ‘I 
made sure I didn’t have too many 
splines in the cheek and other 
muscle areas, so when the mouth 
opened, it would have that very 
fleshy pull to it,” he notes. 

Although using splines to model 
the face provided a lot of flexibility, 
it also presented Altschul with a 
significant challenge: sculpting the 


ANIMATION 


nonlinear, 3D structure from four- 
point patches (the modeling com- 
ponent of Animation Master, called 
Sculpture, is a patch modeler). 
“Coming up with a useful patch- 
work was probably the most diffi- 
cult aspect of the project,” Altschul 
says. “There are so many different 
ridges and folds in the face, and 
they don't necessarily intersect at 
four-point patches. So it’s like 
putting together a jigsaw puzzle.” 
Using a lot of “tricks,” Altschul was 
able to patch together a basic wire- 
frame facial structure. He shaped 
the structure to his own face, using 
as a guide pictures input via a 
Kodak Photo CD player (Rochester, 
NY) and manipulated in Adobe 
Photoshop (Mountain View, CA). 
He then mapped the photos onto 
the surface of the model using Ani- 
mation Master’s Decal module. 
The nature of this module is such 
that, when bit-mapped graphics 
are applied to a surface, they are 
locked to that surface when it is 
manipulated. With re- 
spect to the facial model, 
this feature prevents the 
skin tones from sliding 
around when the charac- 
ter talks. 

To tailor the decals 
precisely to the model, 
Altschul 
from Gryphon Software 


used Morph 


(San Diego). He is quick to 
point out, however, that 
this was his only use of 
traditional 2D morphing. 
‘A lot of people who have 
seen the animation think 
it’s a video, and they ask 
me if I morphed the lips. 
It’s not, and I didn't.” 


To enhance the realism even 
further, Altschul modeled specific 
structures individually, such as the 
eyes and the teeth. For the eyes, he 
first modeled the iris and sclera 
and mapped a decal—from a pho- 
tograph he had manipulated in 
Photoshop—onto the surface of the 
He then 
cornea, gave it properties of glass, 


model. modeled the 
and placed it over the iris and scle- 
ra, as in an actual eye. 

For the teeth, he used a Umax 
840 scanner (Fremont, CA) to scan 
an impression of his own teeth, 
which served as a template for 
achieving a realistic front-to-back 
perspective. Then he modeled 
each tooth individually, applying 
decals to their surfaces. He also 
modeled and texture-mapped the 
gums. Although the teeth barely 
make an appearance in the Hash 
animation, Altschul had created the 
model independent of the film and 
reasoned that it might eventually be 
used in an application requiring 
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close-ups of the mouth. “Even 
though you don't see that much of 
the teeth [in the animation], it’s an- 
other case where, if it’s not done 
right, people are going to sense that 
something's ‘off,’” he says. 

Next, Altschul created the facial 
expressions that correspond to dif- 
ferent sounds and saved each ex- 
pression as a “muscle frame,” 
which he describes as “sort of dis- 
placement frames, telling you how 
far to move the different splines on 
the face.” 

In Animation Master, muscle 
frames are generated within the 
Action module, which can be a 
very time-consuming process, says 
Altschul. “Un Action] every time you 
move a point, a channel is generat- 
ed that allows you to tweak and ad- 
just the point over time. So, every 
time you create a new muscle 
frame, the software builds this big 
chart for every point on the face 
that’s just been manipulated.” In 
contrast, in the Sculpture module, 
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From wireframe 
to finished model, 
Altschul’s “talking 
head” gets a face 
lift from a photo 
that he 
manipulated in 
Photoshop and 
mapped onto the 
surface of the 3D 
structure. 


OMPUTER GRAPHICS WORLD fil 


Altschul 
created this 
head to test the 
usefulness of 
computer 
modeling with 
respect to his 
interest in 
animatronics. 


“you re just moving points around, 
and it’s not building channels, so 
it’s more like real time.” As the 
modeling project progressed, 
Altschul realized that what he 
needed was the ability to create 
muscle frames, as in Action, using 
the Sculpture tools. He discussed 
this with an artist/programmer 
friend, Chris Mayberry, who subse- 
quently wrote a filter between the 
two software modules that allowed 
Altschul to create new facial ex- 
pressions in Sculpture, save them 
as entirely different sculptures, and 
generate muscle frames from the 
two Sculpture files. 

Muscle frames differ consider- 
ably from traditional morphs, says 
Altschul. “It's not like saying, ‘Go 
from this neutral face to a smiley 
face.’ Instead, it says how much to 
move certain points to get to that 
smiley face.” 

The significance of this process 
is that it allows the animator to take 
his or her initial, neutral face and 
reshape it to another face, then 
apply the original muscle frames to 
the new face to create facial ex- 
pressions for the new actor. “As 
long as you keep the same points, 
without adding or subtracting any 
of them, you can reshape the basic 
sculpture and still use the same 
muscle frames,” says Altschul. 
“That doesn’t mean that when you 
say ‘oh,’ your ‘oh’ is going to look 
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like my ‘oh.’ It’s really just saying, 


for example, move the corners of 
the mouth in about 1/4 inch. Since 
your lips may be a little narrower 
or wider than mine, that 1/4 inch 
will look completely different on 
your face.” Not only does this save 
the animator from having to create 
new motion libraries for each digi- 
tal actor, “it can spawn interesting 
looks that you would never create 
on your own,” Altschul notes. 

The muscle frames also en- 
abled Altschul to maintain specific 
control over the facial expressions 
of his model. “The neat thing about 
[muscle frames] is that you can 
save one for the mouth, another 
for the eye, another for the eye- 
brow, and so on,” he says. “This lets 
you localize movement on the face. 
You can go into frame 30, for ex- 
ample, and say, ‘I want a squint, a 
brow raise, and a smile,’ and add 
all of these things into that one 
frame. Down the road you can add 
a frown and the program will gen- 
erate displacement muscle frames 
[between the expressions].” 

To create the model's skeletal 
movement, Altschul used Anima- 
tion Master's inverse kinematics 
capability. 

For the audio portion of the ani- 
mation, Altschul first created the 
speech-sound file and broke each 
of the sounds down in Sound De- 
signer II (DigiDesign; San Francis- 
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co). Next he loaded the corre- 
sponding facial expressions, then 
synchronized all other movements 
with the complete audio track 
using Cubase Audio (Steinber- 
Jones; Northridge, CA) and Sound 
Designer II. He used Adobe Pre- 
miere to “finish” the animation: to 
set up the title and the credits and 
to bring in a short QuickTime 
movie of the wireframe model. 

Even with the performance up- 
grade provided by his PowerPC 
card, Altschul found the rendering 
time for the animation frustrating. 
“This is one of the biggest chal- 
lenges for a creative person to deal 
with. If you come up with a lot of 
ideas that you want to try, and 
you re on a high of coming up with 
ideas, you really have to put on 
your brakes and stop and wait 
hours before you can even judge 
whether it was close to what you 
were thinking.” 

Despite this, he is certain that 
the advantages of the technology 
outweigh the disadvantages, and he 
looks forward to what's on the hori- 
zon, specifically the incorporation 
of eye-tracking and motion-capture 
capabilities into lower-end software. 
“With eye tracking, you can have the 
eyes follow an object flying by. So 
you're kind of off the hook of having 
to say, ‘I want the eyes to look up to 
the right, then down to the left,’ and 
so on.” And motion capture, he says, 
will make animating more akin to 
puppeteering. “I'd rather not have 
to tell [the model] to move here or 
there manually. It would be more 
natural for it to come from actual 
motion,” he says. 

The possibilities for realistic fa- 
cial animations are endless, ac- 
cording to Altschul. In addition to 
entertainment opportunities for 
digital actors, the technology could 
also be used for educational pur- 
poses, such as teaching lip reading, 
or for better understanding the dy- 
namics of speech. @¢M] 
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JUST FOR THE 
FUN OF IT 


ere graphic artist Richard 
Bucci spends his days creating 
technical illustrations of 
submarines and other undersea 
equipment for a Newport, Rhode 
Island-based contractor. In his 
Spare time, however, he gets to be 
a bit more creative, as these pages 
demonstrate. 

By combining the capabilities 
of various software programs 
running on a Macintosh Quadra 
650, Bucci experiments with 
shapes, color, light, and 
composition. “Shadow Test,” for 
example, began as a lighting 
experiment. “| brought the image 
into Photoshop [from Ray Dream 
Designer] and worked with 
mirroring selections until | came 
up with this image. Combining 
filters and Distort can give the user “Grasping at the Intangible” 

a lot of control,” he reports. Software: Adobe Photoshop, Mandella by Jesse Jones (downloaded from America OnLine) 
“Beanscene!,” which Bucci 
began in Ray Dream Designer and 

finished in Photoshop, plays on 
pseudo-reflections and windows. 
Using color balance and Hue & 
Saturation, he says, enables the 
user to change colors of elements 
after they've been rendered. 

some of the other images 
shown here reflect Bucci’s various 
artistic pursuits. For example, 
“Grasping at the Intangible” 
contains fractals, which Bucci is 
interested in, while “Office Debris” 
incorporates some of Bucci’s 
pencil cartoons—another 
hobby—which he scanned into the 
computer and manipulated in 
Photoshop. GM 


“Chromatose” 
Software: Ray Dream Designer, Terrainman 
by Joe Ashear (downloaded from America OnLine) 
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“Spinner Left Front” 
Software: 
Ray Dream Designer 


“Gourds Still Life” 
Software: Ray Dream 
Designer, Adobe 
Photoshop 


“Stalagtite Scene” 
Software: Ray Dream Designer, Adobe Photoshop 
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“Shadow Test” 
Software: Ray Dream Designer, Adobe Photoshop 


“Office Debris” 
Software: Ray Dream Designer, Adobe Photoshop, Mandella 
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A VIRTUAL ARCTIC ADVENTURE THROUGH THE 
EYES OF A WOLF 


A Boston-based special-interest group uses virtual reality to create an out-of-body experience 


yr heard the expression “art for art's 
Sake.” What about “virtual reality for vir- 
tual reality’s sake?” Such is the mission of the 
Boston Computer Society’s (BCS) Virtual Reality 
Group, a special-interest group whose charter is 
to explore VR technology and its cultural impli- 
Seer cations, and 
___.. in so doing, 
provide an ongoing forum for bringing scientists 
and developers together with VR enthusiasts. In 
recent years, this objective has spawned the de- 
velopment of some unique, groundbreaking vir- 
tual worlds, including the group's most recent, 
called NorthWater World, which premiered at 
the 1994 SIGGRAPH conference in Orlando, 
Florida. 

NorthWater World represents a conceptual 
departure from most virtual worlds to date. Not 
only are viewers immersed in a virtual environ- 
ment, they are also immersed in another 
body—first, that of an arctic wolf running on the 
ice under the northern lights, then that of a fur 
Seal, hunting fish among the ice floes. 

According to Amatul Hannan of ToolBox 
Productions (Belmont, MA), project leader and 
lead artist for NorthWater World, the motivation 
behind the project was simply the group’s desire 
to create a VR world for the sheer beauty of it. 
“We wanted it to be beautiful and exciting, and 
we wanted it to interest people in VR and to ful- 
fill our own needs to make a 
world,” she says. “We real- 
ized that by changing head 
height off the ground, by 


There’s some 
sense of logic to 


The developers of the NorthWater World virtual environment deliberately kept the models 


primitive so more power could be devoted to creating realistic interactions. 


(Santa Clara, CA) Kenai workstation (the finished 
“world” runs on a 486/66 PC). Additionally, they 
used Flock of Birds magnetic tracker from Ascen- 
sion Technology (Burlington, VT) and a CyberEye 
HMD from General Reality (San Jose, CA). 

The NorthWater World storyline is broken 
into three parts. In the first, the viewer is drawn 
into the wolf’s body. “The point of this portion is 
to explore your surroundings 
as a wolf. Look one way and 
you can see the mountains, 
look up and you see an aurora 


changing acceleration and de- © NorthWater World __ porealis. if you follow the other 
celeration, and by selective that makes it wolves, you reach walruses, 
use of the six degrees of free- : which startle when you come 
dom, we could make viewers feel like a near them,” says Hannan. 

feel like they were in another real world. The transition to the second 


body, and that was intrigu- 
ing.” After its debut at SIGGRAPH, NorthWater 
World was on display at the DeCordova Muse- 
um in Lincoln, Massachusetts, and Boston’s 
Computer Museum. 

To create NorthWater World, the developers 
relied on WorldToolkit virtual reality software from 
sense8 (Sausalito, CA) running on a Kubota 
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Section is the ice cracking 
and the wolf falling through the ice. “You see 
the body in front of you now, as if you had 
pulled back out of it, and you see the wolf 
morph into a seal,” says Hannan. The morph 
is an intentionally primitive one, dramatizing 
the transformation. After the splash of water, 
the viewer is drawn into the seal. 


In each section of the virtual world, the 
user’s level of interaction varies depending on 
the body being inhabited. For example, as a 
wolf, says Hannan, “You're skimming across 
the ice, so you can’t fly; you can’t run faster 
than light. You’re set at a certain pace over a 
large expanse.” In contrast, as a Seal, “you can, 
in a sense, fly because you're in water. You can 
bank and roll and kick and glide.” 

Under water, the seal is surrounded by fish, 
which are programmed to exhibit realistic behav- 
iors. They swim away when approached, they 
school, and they decompose when they're eaten 
by the seal. “We’ve seen a lot of VR worlds 
where behavior is simulated through the use of 
animated loops, so characters are not really re- 
acting to you,” says Hannan. 

The NorthWater World fish, on the other 
hand, react. For example, because the fish are 
programmed to stay near each other for safety, 
they congregate. But if the seal swims within 5 
feet of a fish, the fish will dart away. And be- 
cause each of the fish acts individually, if the seal 
gets close to two of them, the fish will separate. 
As the seal, you can turn and chase one of the 


Images courtesy of Sense8 Corp. 


fish, then catch and eat it. 

The behavior was ascribed to the fish via a 
software program called Workbench, written on 
top of World Toolkit by NorthWater World co-di- 
rector Eban Gay, a consultant whose company, 
ERG Engineering Inc. (Southborough, MA), spe- 
cializes in virtual reality. 

In the third portion of the experience, the fur 
Seal is caught by a killer whale. “Of course, your 
human reaction is, ‘Oh my gosh, here comes a 
killer whale. Where’s my gun?’ ” says Hannan. 
‘And all the kids say, ‘Can | shoot it?’ No you 
can't, you're a seal. You can try to swim away, 
but it's stronger and faster than you, so it catches 
you and eats you, and you go down its throat.” 

At this point, the viewer is pulled away from 
the seal’s body into a world of large triangular 
planes—a surrealistic experience that turned out 
a little different than the developers expected, 
Says Hannan. “The idea was that viewers would 
feel like part of the ice. First they’d been above 
the ice, then below it. Now they’d be part of it. In 
reality, the effect is that the seal has broken up, 
and you're flying within the broken seal. It’s very 
Strange.” Contributing to this effect are the unex- 
pected colors—blue and red—of three of the 
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SNAPSHOTS 


viewers choose their own flight 
path through a vat of beer, 
crashing into yeast particles 
and zipping through filters. 
The display medium is a 
Fakespace BOOM 3D 
stereoscopic color viewer 
(Menlo Park, CA), which 
viewers manipulate by gripping 
the handles below the eyepiece 


Virtual Brewery Goes 
on Tap in Tokyo 


Telepresence Research, a 
Portola Valley, California-based 
contract R&D company, 
recently designed, a virtual 
environment, called Virtual 
Brewery Adventure, for the 
Sapporo Beer 
Visitor's Center 
in Tokyo’s 
Yebisu Garden 
Place —the 
original site of 
Sapporo’s 
Yebisu Brewery 
built in 1887. 
With a Silicon 
Graphics ONYX 
RealityEngine 2 


generating the virtual 
environment in real time, 


triangular planes. This is in stark contrast to the 
arctic environment, which comprises black and 
white and shades of brown and gray. Additional- 
ly, at this point, the viewer has full use of all six 
degrees of freedom. “You don’t have to come 
up for air, you don’t have a floor you're stuck to, 
and you can fly and rotate in very strange pat- 
terns,” Says Hannan. 

The models in NorthWater World—created 
with Autodesk’s 3D Studio and AutoCAD 
(Sausalito, CA) and mapped with textures creat- 
ed in Adobe Photoshop (Mountain View, CA)— 
are intentionally primitive. According to Gay, the 
modelers—Ann Powers, Dennis Lee, and 
George MacKenzie—were told at the outset to 
keep the models very simple, using as few poly- 
gons as possible. “This was an experiment,” he 
Says. ‘We wanted to gauge the importance of 
visual detail vs. update rate. Ideally, we'd have 
highly detailed models updating in real time, but 
the technology can’t support that yet.” 

The result of the “experiment” confirmed the 
group’s suspicions: Update rate is the more valu- 
able component. According to Hannan, “If the in- 
teractions are good, you can fool yourself. 
There's some sense of physics or logic to it. 


of the BOOM user. 


to facilitate six degrees of 
freedom. In addition to the 
BOOM display, the exhibit 
includes 12 3D viewing 
stations, where other visitors 
can see and hear the 
experience from the viewpoint 


The virtual journey begins 
outside the original Sapporo 
Brewery. Inside, a virtual guide 
provides an educational tour of 
the facility, offering 
3 information on various 
stages in the beer- 
making process. 
| Viewers can get 
%i detailed information 
" onany of the 

mel individual stages by 
"4 selecting it on the 

- ‘| control panel, which 
: 4 delivers them into that 
|| stage in the form of a 


That’s what makes it feel like a world. It doesn’t 
seem to matter how cool the graphics are.” 

The third section of the experience also in- 
corporates a 3D sound field, achieved via a 
Beachtron 3D sound board and accompanying 
software from Crystal River Engineering. With 
the use of stereo speakers, the sound board al- 
lowed the developers to separate sound So it 
would be localized around the viewer. “Sounds 
are attached to the different planes that you’re 
moving through. As you near the planes, they 
detect your proximity and give out this sound, so 
you're making music as you move,” says Han- 
nan. The effect is more intense as you near the 
three colored triangles, which react to your prox- 
imity by vibrating and emitting a sharper sound. 
“This is really a mindblower with the HMD, be- 
Cause it’s all around you,” she says. 

One of the greatest challenges Hannan faced 
as project director was purely organizational. 
“Because this is mainly a side interest for our 
members, | had to try to keep it all together with- 
out putting too much pressure on people. At the 
same time, we'd been invited to submit to SIG- 
GRAPH, so things had to get done.” As a result 
of the frenzy, the group learned a useful lesson: 


tiny beer particle. For example, 
choosing the fermentation 
process delivers the viewer to a 
tank where yeast is added to 
the cooled “wort.” Inside the 
tank, the viewer flies through a 
vast, liquid-filled space that 
contains a 3D representation 
of the molecular structure of 
beer and its components. Each 
of the elements has a unique 
sound associated with it, and 
additional sounds surround the 
visitor when various objects 
interact with each other.@ 


Rhonda Graphics 
Grows a Cactus 


While it’s not unusual to see a 
cactus in Tucson, Arizona, it is 
unusual to see one grow right 
before your eyes. Yet that’s 
what happens in a public 
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“Our little SIG needs more programmers. Eban 
was the only one on this project, so it was hard 
on him just keeping the codes straight.” 

The stress of this responsibility surfaced at 
one point in the form of a fish dilemma. “For 
about a month, we couldn't get rid of the fish,” 
Says Hannan. “You'd go into the third world and 
there would be fish and they’d be frozen and not 
Swimming. Eban fixed that by programming the 
fish to go away when the seal breaks up. But 
then the fish appeared above the ice, floating in 
midair. ” Ultimately, Gay removed all the fish and 
replaced them in the second section. 

Despite these challenges and the stress of 
having to solicit and rely almost solely on corpo- 
rate donations of equipment, the development of 
NorthWater World was a positive experience for 
the BCS Virtual Reality Group, and members 
consider it a steppingstone to future worlds. 
“We want to make a new world each year,” says 
Hannan. “The more worlds we make and the 
more problems we meet and solve, the more we 
challenge ourselves to understand what can 
happen with this new medium.” Gel 


Diana Phillips Mahoney is senior associate editor 
of CGW. 
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THIS 
ANIMATION 
STARTS WITH 
A BANG 


An Iowa animation company 
relies on particle systems and 
hardware rendering to visualize 
the creation of the universe 


though no one was there to verify it, 
the creation of Earth is believed to 
have involved a pretty dazzling fireworks dis- 
play, the likes of which no Independence Day 
celebration could ever match. Visitors to the 
aes eRe eee Houston 
__ ™ Museum of 
Natural Science can now experience the event 
via a Computer-generated animation on one of 
the nation’s largest video-wall displays. 
Engineering Animation Inc. (EAI), a com- 
puter visualization company based in Ames, 
lowa, created the 3-minute fly-through ani- 
mation. Called “The Origins of Energy,” this 
animation takes viewers on a journey through 


the creation of the universe, including the 
generation of the solar system, Earth, and 
Earth’s prehistoric creatures, illustrating the 
vast fuel and energy reserves created over 
time. The high-resolution (2560x1024), con- 
tinuous-motion animation is currently being 
displayed via 18 synchronized laserdisc play- 
ers on a bank of eighteen 40-inch video 
monitors at the entrance to the Museum's 
new Wiess Energy Hall. In total, the wall 
measures 6x3 feet. 

When the Houston Museum officials ap- 
proached EAI in the fall of 1993, they needed 
to be convinced that computer animation 
could give them what they were after. “They 
came to us with a pretty good idea of what 
they wanted to animate: They wanted to start 
with the Big Bang and go through the different 
time steps,” says Terran Boylan, EAI senior 
project manager, who, along with EAI anima- 
tor Adrian Penn, created the display. To this 
end, the animators ran various visual tests, 
experimenting with the types of effects they 
could provide, until the client was convinced. 

Then the real work began: generating and 
rendering 6000 frames of high-resolution ani- 
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service announcement created 
for the city of Tucson by 
Rhonda Graphics, a Phoenix- 
based digital production 
house. The commercial— 


photographed the young 
cactus and the mature 
saguaro and morphed them 
into one growing cactus for the 
spot. He altered the shapes 
and content of the two images 
and created an animated 
transition of the growth using 
ElasticReality software 
(Madison, WI) on a Silicon 
Graphics workstation. 

The desert scene itself is a 


| composite of live-action and 


intended to be a reminder to 
the people of the desert town 
to conserve water—depicts the 
progressive transformation of a 
majestic saguaro cactus. 
Creative director Scot Olson 


computer-generated elements. 
The scene was color-corrected 
with Flame software (Discreet 
Logic; Montreal) to give the 
illusion of time passing from 
predawn through the heat of 
the day to a rain-washed 
afternoon. The animators also 
used Flame to composite the 
rising sun into existing footage. 
A lens flare, created in Adobe 
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Photoshop (Mountain View, 
CA) on a Macintosh, was 
added to give the sense of the 
sun moving across the sky. 
Stock footage of a monsoon 
was composited into the 
original scene to bring on a 
rain storm, and digital rain was 
developed with Wavefront’s 
Dynamation software (Santa 
Barbara, CA). Film grain was 
added to the entire sequence 
to maintain the original film 
quality of the spot.@ 


Toy Company Uses 
FEA to Debug Its 
Products 


In an effort to improve product 
quality and reduce production 
costs, engineers at Today's 
Kids, a Dallas-based 
manufacturer of children’s 


toys, recently began using 
finite-element analysis software 
from ANSYS (Houston, PA) to 
test prototype versions of its 


products. Because Today’s 
Kid’s products are designed in 
Pro/Engineer (Parametric 
Technology; Waltham, MA), 
engineers can use existing 
CAD files, without having to do 
extra meshing or modeling, to 
realistically simulate the toys’ 
structural behavior. In 
analyzing the design of one of 
the products—a Play Slide— 
the engineers were able to 


mation. To do this, EAl relied on its own com- 
mercially available modeling and animation 
software package, called VisLab, along with 
the hardware-rendering capabilities of Silicon 


speed advantage, hardware rendering pro- 
vides a boon to the creative process, says 
EAI president Matthew Rizai. “With hardware 
rendering, we’re almost able to do live story- 
boarding and real-time edits. This 
lets you test ideas as they come, 
rather than waiting hours, even 
days, to see if something worked 
out as you wanted.” 

Even with this rendering efficien- 
cy, managing the huge amount of 


Graphics’ GL on Silicon Graphics 
RealityEngines. The reliance on 
hardware rather than software for 
rendering was Critical to the suc- 
cess of the project, says Boylan. 
“Rendering times, working on 
RealityEngines, were in the neigh- 
borhood of 4 to 5 minutes per 
frame for the most complex 
Shots and as little as 20 to 30 
Seconds per frame for some of 
the outer-space shots that weren't as com- 
plex. [With software rendering] it could take 
hours per frame.” In addition to the obvious 


EAI animators relied heavily on particle animation to 
replicate the many atmospheric effects depicted in its 
“Origins of Energy” animation. 


data involved in the Museum project was a 
challenge. “We had to render and manage all 
these frames with the disk space we had 


locate areas of overload 
failure, thanks to the 
software’s nonlinear 


supposedly inhabit glitch or some other 
competitors’ equipment— 


eat envelopes, cause paper 


graphic embellishment, 
such as eyes peering out 


structural analysis jams, and 
capabilities. ® generally gum 
up the works. 
Blue Sky Creates | [esitches 
* were modeled 
Glitches to : and animated 
Promote Glitch- with the 
Free Product company’s own 
program, called 
At Blue Sky Productions CGI Studio, and 
in Ossining, New York, a Softlmage 
computer glitch is a good software 
thing. In fact, a bunch of (Montreal) 


from the laser printer 
through the feed tray. The 
ad was created for Milton 
Samuels Advertising in 
New York.@ 


running on Sun, Silicon 
Graphics, and Hewlett- 
Packard workstations. 
Once modeled, the glitches 
were integrated with live 


glitches star in one of the 
production house’s latest 
projects: a 30-second 
commercial promoting a 
new line of Brother 


International “glitch-free” 
laser printers. In the ad, the 
cartoonish glitches—which 


scenes depicting humans 
using the printers. Each 
scene in the ad has either a 


available. Initially, we did a rough calculation 
of how much disk space we would need if 
we wanted to have the whole thing online at 
once, and it was about 30 gigabytes. We 
ended up using a couple of 4.5 GB drives 
and worked with DAT tapes,” says Boylan. 
Once rendered, the pieces of the animation 
were recorded to the hard drive, backed up 
onto DAT tapes, then recorded to laserdisc. 
The recording process itself was intense, not 
only because of the high resolution and com- 
plexity of the imagery, but also because each 
of the 18 sections was recorded separately. 
“Basically we ended up recording 54 min- 
utes of animation, so that took quite a 
while,” says Boylan. 

One aspect of the animation that proved 
particularly tricky was in developing transi- 
tions between the various scenes. “[The 
client] didn’t want to go with traditional dis- 
Solves and wipes, so we had to do a lot of 
things to kind of obscure the transitions. We 
camouflaged dissolves and did things like 
flying into a grove of trees and bursting 
through on the other side.” 

According to Rizai, the conceptual chal- 
lenges EAI met in terms of creating smooth 
transitions has given him a new respect for film 
editors. “If the transitions are not done right, it 
can really change the whole tone of a film.” 

Another challenge involved working at 
film resolution. “We’re used to working at 
video resolution, so this was a new step for 
us. All of the texture maps had to be high- 
resolution, and the scenes had to be pretty 
complex,” says Boylan. “Using particle sys- 
tems, essentially texture mapping them, en- 
abled us to increase the scene complexity 
quite a bit.” 

In the past, most of EAl’s work has fo- 
cused on creating animations for engineering 
applications and various types of litigation, 
So this entertainment-oriented piece was a 
change of pace. However, according to Rizai, 
the company’s engineering background 
proved very valuable. “The animation is con- 
tinuous-motion, and as engineers, we know 
physics. Our strengths lie in being able to as- 
sess the accuracy of motion, which has 
everything to do with creating realistic spe- 
cial effects.” Ge 


Diana Phillips Mahoney is senior associate editor 
of CGW. 
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MODELING A 
BICYCLE 


With 3Design, modeling an 
object consisting of many parts, 
such as a bike, is easy. 


Odeling an object consisting of a num- 

ber of different parts can be a com- 
plex undertaking. So when | was given the task 
of modeling a bicycle for a recent project, | 
chose to use 3Design, the modeler in Wave- 
front’s (Santa Barbara, CA) Explore software. 
3Design offers polygonal functions as well as 
tools for creating NURBS curves and surfaces. 
Having access to such functions and tools 
greatly facilitates the process of modeling ob- 
jects containing many different parts. 

To begin, | scanned into my Silicon Graphics 
Indigo Elan a pencil sketch | drew of the bicycle | 
wanted to model. | scanned in the sketch at a 
low 60dpi so | wouldn’t have to worry about my 
computer slowing down. 

With 3Design, users can load in a window a 
black-and-white raster background image (such 
as my sketch) to use as a guide for modeling. 
Also, the program’s interface lets users open as 
many sub-windows as are needed, with a back- 
ground image in each if the user desires. For this 
project, | decided to use three sub-windows: one 
for the side view of the bike, one for the top view, 
and one representing a free perspective view. 

First | loaded in the Side View the sketch of 
the bike (GREER and enlarged the image by 
pressing the space bar. | retrieved a simple 
primitive cylinder and a torus from 3Design’s 
Surface menu; | used the cylinder to represent 
each wheel’s axis and the torus to represent 
each tire. | then carefully placed the axis and tire 
objects over the axes and tires in my sketch. 

Next, | created some curves to help me de- 
termine how | was going to model the main sur- 
faces of the body of the bike RMI. To 
model the upper body, | used the Curve: Create 
command and built in the Side View a top profile, 
a bottom profile, and a horizontal spline, the latter 
which | then modified in the Top View and dupli- 
cated on the other side of the X,Y axis, thereby 
giving me four splines. | made sure | built my 
curves with the same number of vertices to get 
an ordered surface (and in case | wanted to con- 
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vert this database into polygons later). 
Using the Surface: Loft command, | lofted 
the four splines, first selecting the bottom profile 
and turning the shape around. This gave me the 
basic surface | wanted. | edited the control 
points of the surface using the Surface: Edit 
Hulls command, then fit the surface to the back- 
ground image. | also modified the control points 
in the Top View to create a thin tail GREY. 
The next step was to create the lower body 
of the bicycle. First, | created two splines in the 
Side View and a primitive ellipse in the Front 
View (symmetrical to the two splines). Then | 
Swept this ellipse between the two splines, 
using the splines as guides, with the Surface: 


Place the axis and tire of each wheel 
against the background drawing, using a 
simple primitive cylinder to represent the 
axis and a torus to represent the tire. 


“I built my curves with 
the same number of 
vertices to get an 
ordered surface (and 
in case | wanted to 
convert my database 
into polygons Iater).” 


Create some curves to help determine how 
to set about modeling the main surfaces of 
the body of the bike. 


Edit the control points of the surface using 
the Surface: Edit Hulls command, then fit 
the surface to the background image. 
Modify the control points in the Top View to 
create a thin tail. 


Sweep Double Guide command. | extracted four 
longitudinal isoparameters from this surface 
(one top, one bottom, and two symmetrical 
Sides) by using the Curve: Extract Isoparameter 
command, then deleted the surface using Sur- 
face: Delete Active and lofted the curves togeth- 
er with the Surface: Loft command. (| chose to 
create the bottom portion of the bicycle this way 
as opposed to creating it the way | did the top 
portion because | have more control over the 
surface of the model when editing the curves in- 
Stead of the hulls.) To modify the surface, | used 
the Curve: Edit function and moved each vertex 
on a curve to the postion | wanted. By using this 
tool, each time | moved a vertex, the surface 
was refreshed; when | was finished, | had the 
lower body of my bicycle GETZ. 

To apply more detail to the body of the bike, | 
extracted a border at the front of the curve using 
the Curve: Extract Border tool, then drew two 
profiles and swept this border between the pro- 
files by selecting Surface: Sweep Double Guide. 
This created two different surfaces with different 
tangents at their connection, thereby giving the 
illusion of two objects. 

| then created an empty cylinder to represent 
the axis of the shock absorber. | used two polyg- 
onal cylinders—one inside the other—and 
asked for a “Boolean Difference” between them 
(the software subtracts the smaller one from the 
larger one), giving me one object. 

At this point, | was ready to create the snub- 
ber (the spring of the shock absorber). To do so, 
| built a spiral by selecting Curve: Helix and a 
Small circle by selecting Curve: Circle. Then | 
tubed (or lofted) the circle along the helix path 


Create the lower body of the bike by 
creating two splines in the Side View and a 
primitive ellipse in the Front View. Sweep 
the ellipse between the two splines, 
extract four longitudinal isoparameters 
from this surface, then delete the surface 
and loft the curves together. 


using the Surface: Tube tool and inserted a 
polygonal cylinder in the spiral surface. | built 
the rest of the snubber by extruding the two ex- 
tremities of the cylinder using the Polygon: Ex- 
trude command, first translating the facets, then 
expanding them. After moving the entire snub- 
ber using the Object: Transform Combined com- 
mand, | rotated it around the Z axis. Even rotat- 
ed, | could still slightly modify the vertices of the 
upper part to make it fit to the scanned image. 

To add the chain sprockets, | used a simple 
cylinder, extruding every other vertex, then dupli- 
cated the object using the Object: Duplicate 
Copy command and placed each next to the 
other (GieTiAy. 

The next step was to create the front mud- 
guard. First | created a profile of the mudguard 
and duplicated it so | could modify one profile 
but still retain the original profile. | modified the 
hulls of the second curve, first vertically in the 
Side View to give it a distinctive shape, then in 
the Top View to define the width. Next, | duplicat- 
ed this curve for the other side of the bike and 
lofted both curves with the original profile. The 
result was a simple surface that | could softly 
modify by editing the control points using the 
Surface: Edit Hulls command. 

Now | was ready to create the handlebar, 
handle, and brake lever. | created each as simple 
tubes using the Surface: Tube tool, but instead 
of simply choosing the profile and the section to 
get different sections on these tubed surfaces, | 
edited the sections in the “Tube” function. By 
doing this, | could manipulate the scale, orienta- 


To add chain sprockets, use a simple 
cylinder, extruding every other vertex; then 
duplicate the object and place each next to 
the other. 


tion, and position of each. 

At this point, | converted the surfaces of the 
handle and the brake lever into polygons by se- 
lecting Polygon: Convert and smoothed the ex- 
tremities using Polygon: Smooth. Finally, to 
complete the handlebar, | duplicated the half 
handlebar symmetrically to the X,Y axis using 
the Object: Duplicate Copy function RTE. 

Now that | had the basic shape of my bicy- 
cle, | was ready to begin modeling the details. | 
Started with the rims. | wanted the rims to play a 
major part in the overall look of the bicycle, but 
up until this point | didn’t really know what | 
wanted them to look like. So, | started with two 
rim profiles, swept a section between them, and 
moved the points of the surface until | found a 
Shape | liked. | then “instanced” this shape two 
times around the wheel center with a 120-de- 
gree angle using the Object: Duplicate Instance 
command. This allowed me to keep modifying 


Convert the surfaces of the handle and the 
brake lever into polygons, then smooth the 
extremities. To complete the handlebar, 
duplicate the half handlebar symmetrically 
to the X,Y axis. 
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To make the disc brake, smooth the tops of 
two cylinders and attach a polygonal 
extruded shape to the cylinders. 


Place a cylinder along the axis of the 
snubber and add a half-sphere to the top of 
the cylinder as well as some screws for the 
seat and axis. 
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To create the chain, draw a figure-eight 
Curve and convert it into a polygon; to 
create the path of the chain, draw a spline 
and duplicate the flat link along the path. 
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the original shape and check the modifications 
on the three branches each time | pressed 
“Enter”. | then attached these branches to a ring 
Stuck inside the tire. 

Next, | built the disc in the center of the rim 
with a polygonal cylinder and, using the Poly- 
gon: Boolean Difference function, substracted, 
or drilled, holes through it using a Boolean oper- 
ation between the disc and some small cylin- 
ders. To make the disc brake, | smoothed the 
tops of two cylinders and attached a polygonal 
extruded shape to the cylinders RTE. 

At this point, | was ready to create the seat. 
First, | created the top and bottom profiles and 
the round section of the seat and swept the 
round section between the profiles. The surface 
| got was quite ugly (in fact, the surface had a 
lot of subdivisions). To fix this, | converted the 
surface into polygons and finished the modeling 
using a polygonal deformation tool called Poly- 
gon: Stretch. 

| then placed a cylinder along the axis of the 
snubber | had already created, but a bit further 
to the back on the upper body of the bike, and 
added a half-sphere to the top of the cylinder (to 
give it a rounder shape) as well as some screws 
for the seat and axis GRRE. 

To create the chain, | drew a figure-eight 
curve and converted it into a polygon (it’s easier 
for 3Design to copy polygons than splines). To 
create the path of the chain, | drew a spline and 
duplicated the flat link along the path. Because 
the software's Duplication tool did not enable 
me to make the links that had to curve around 
the chain sprocket, | had to place and rotate 
them manually. Only the straight copies were 
done in one shot using the Object: Duplicate 
Copy command. To finish, | extruded the chain 
links GRRE. 

The last object | needed to create was the 
rear fork. Because | wanted two arms, | drew a 
spline in the Top View and revolved it around the 
center of the rear wheel using Surface: Revolve. 
This gave me one arm on each side of the rear 
wheel. | then converted this shape and the entire 
lower body of the bicycle into polygons and 
used the Boolean operation to remove this 
shape and the axis of the shock absorber from 
the rear part of the body. This gave me a lower 
body, a rear fork, and an axis. To split this object 
in two, | kept the fork with the body and isolated 
the axis using the Polygon: Boolean Split func- 
tion GETREET). At this point, | added a cap to 


Create the rear fork by drawing a spline in 
the Top View and revolving it around the 
center of the rear wheel. Convert this 
shape and the lower body of the bike into 
polygons and remove the shape and the 
axis of the shock absorber from the rear 
part of the body. 


the wheel axis (I used a smoothed and extruded 
cylinder to do this), then created the chain's two 
control gears (using boxes and cylinders) and 
the pedals. | created all of the cables out of sur- 
face tubes. 

Now | was ready to add the finishing touch- 
es to my bicycle. First, | added the logotype on 
the body of bike by choosing a font and typing 
in the text using the Polygon: Font tool. Then, 
using Polygon: Extrude, | extruded the text so it 
appeared wider than the bike. After loading the 
top body, | selected Polygon: Boolean Intersec- 
tion and asked for an intersection between the 
text and the body. Then | removed the center 
facets using Polygon: Remove Facets to keep 
only the skin of the text. Finally, | scaled the text 
a little bit outside of the body. 

| saved everything in facets, quit 3Design, 
and opened Anim, Wavefront’s animation mod- 
ule, where | made a script with all the objects, a 
camera, light sources, and background, then 
rendered the image. | was unhappy with the way 
the image looked at this point, so | finetuned the 
materials with Explore’s IPR (Interactive Photo- 
realistic Renderer) and rerendered the image in a 
higher resolution until | was happy. Gs 


Olivier Dannhauer is a freelance computer 
artist based in Paris. CGW contributing edi- 
tor Douglas King is a 38D animator for the 
entertainment industry. His company, 
King/Wheatley Creative Design, is located in 
Turlock, California. 


n October of last year, Autodesk shipped its 
latest full upgrade to 3D Studio, Release 4 
(R4). In doing so, Autodesk maintained its his- 
tory of introducing a full upgrade every year 
since 3D Studio’s first release in the fall of 
1990. However 

R4 is an un- 
usual upgrade for several reasons. For one, al- 
though Autodesk made notable revisions to the 
base application, the most significant changes 
come in the form of IPAS plug-ins—Fast Pre- 
view, Camera Control/Match Perspective, En- 
capsulated PostScript Output, Inverse Kinemat- 
ics, and Keyscript. Another key point: The 
promised patch (spline-based) modeler is not 
included. And the accompanying CD-ROM 
“World Creating Toolkit” is almost identical to the 
one that shipped with R3. 

So given the fact that R4 consists of a hand- 
ful of IPAS applications, essentially the same 
CD-ROM, and no patch modeler, why in the 
name of “bang for the buck” would anyone in 
their right mind want to up- 
grade? The simple answer is 
because of the outstanding 
power and flexibility offered 
by two of R4’s plug-ins— 
namely, Inverse Kinematics 
(IK) and Keyscript. 

Inverse Kinematics lets 
you easily manipulate com- 
plex groups of hierarchically 
linked objects. For example, 
using conventional computer 
animation techniques, you 
would animate the legs of a 
woman walking by building a hierarchy of the 
woman’s foot linked to her lower leg, her lower leg 
linked to her upper leg, and her upper leg linked to 
her pelvis. Here, each successive element is the 
child of the previous element, so if you rotate the 
upper leg, for instance, the linked lower leg and 


The outstanding 
power and flexibility 
of the Inverse 
Kinematics and 
Keyscript plug-ins 
alone make 3D 
Studio Release 4 
worth the price of 
an upgrade. 
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Keyscript comes with several 
useful demo scripts, such as 
LightMan for specifying the on 
time/off time, on color/off color, 
and attack/decay for any or all of 
the lights in the current 
animation. 


3D Studio R4’s Inverse 
Kinematics plug-in lets you 
interactively set joint 
parameters, such as rotational 


Autodesk Inc. 


limits for hierarchically linked models. This simplifies and speeds the process of animating 
complex subjects, such as this dancer. Once you've set all joint parameters, creating 
moves such as leaps or spins is as simple as linking the end effectors (the hands and feet, 


for instance) to keyframed Follow Objects. 


foot will follow as well. To define each footstep with 
this method entails numer- 
ous manual moves and 
rotations. 

However using Inverse 
Kinematics—given _ the 
same hierarchy—you need 
to move only the foot. By 
moving the foot, you auto- 
matically set all the essential 
keyframes for the remainder 
of the linked chain. The se- 
cret to the elegance of this 
process lies in the fact that 
R4’s IK uses six degrees of 
freedom to define joint parameters for roll, pitch, 
and yaw between selected elements in the hier- 
archy. From within the IK plug-in, you can inter- 
actively set joint parameters for each member of 
the selected hierarchy and see the results in your 
choice of viewports. Setting joint limits lets you 


add reality to your model, because these limits 
can prevent such actions as hyperextending the 
woman's knee. After defining your limits, you 
need to link only the end of the kinematics 
chain—the foot, in this case—to a Follow Ob- 
ject, and then animate the Follow Object to create 
the walking woman's gait. 

Using IK, you also can control joint prece- 
dence, which establishes the order of impor- 
tance as each successive joint is calculated. 
Plus you can control damping, which governs 
joint stiffness. The IK plug-in is extremely useful 
for a range of animation tasks, from creating 
cyclical moves to interactively designing intri- 
cate choreography. 

The other plug-in | found to be particularly 
outstanding is Keyscript, a custom program- 
ming language. Experienced 3D Studio users 
can create much of the functionality of IPAS 
plug-ins using this language—without learn- 
ing C programming. You can, for instance, 
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produce real-world simulations, such as colli- 
Sion objects, by writing just a few lines of 
BASIC code. 

Another of Keyscript’s strengths lies in its 
potential to save you from the tedium of animat- 
ing repetitive tasks. For example, making 3D 
characters come alive is often about such sub- 
tleties as eye blinks and facial ticks—repetitive 
movements that add realism, but are tedious to 
employ. But with Keyscript, you can write a 
script to control and apply these “effects” at 
Specific times or even randomly over the course 
of the animation. 

Keyscript comes with numerous tutorial 
scripts that produce a range of useful functions, 
from simple object moves to animating a robot 
to producing lip-sync animations. One tutorial | 
found particularly interesting is the Lightman 
script, which lets you set a lighting envelope to 
control on time and off time for any or all of a 
scene's lights. Using this script, you can easily 
choreograph your lighting for a range of precise- 
ly timed effects, from strobe lighting to multiple 
soft fades. 

Keyscript’s combination of outstanding ca- 
pability and ease of use is amazing. With it, Au- 
todesk has opened 3D Studio to the rest of us 
nonprogrammers and artists. Also, if you add 
the Script Extension from Schreiber Instruments 
(Denver), you can use Keyscript to create PXP 
AXP, IXP, and SXP functions, thus forming a 
complete procedural animation system. Expect 
to see scripts become more numerous than 
even IPAS plug-ins, as scripting will likely be to 
3D Studio what Lisp programs have become to 
AutoCAD. 

A couple of notable upgrades to the core R4 
package include camera control for the 3D Edi- 
tor, which lets you interactively change a camera 
view. There’s also the new fast preview for the 
keyframer, which lets you preview your anima- 
tion using a Phong, Gouraud, or flat-rendered 
version of selected scene objects. With the pre- 
view feature, you can fly through a shaded 
scene in near real time. A couple of caveats: 
Camera control doesn’t let you move lights or 
objects, and fast preview doesn’t display 
morphs. Still, both of these functions can save 
you considerable time, especially when produc- 
ing preliminary on-screen renders or FLI files for 
quick evaluation of such essential issues as 
scene composition and motion. 

A few last words on the lack of the native 
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x* Tools has a reputation on the Sili- 
con Graphics platform for delivering 
some of the most stunning out-of-the-box 
image effects anywhere. Its latest offering, 
Pennello (formerly code-named Rapture), 
brings this 
flare for 
2D image processing to the PC in the form of 
a 3D Studio plug-in—specifically, an IPAS 
routine. Using Pennello’s “brushing engine,” 
you can add just about any brushed effect 
you can think of to your 3D scene, from wild, 
animated strokes to more subtle enhance- 
ments—while completely retaining the “3D- 
ness’ of your original scene if 
SO desired. 

Once | loaded Pennello, | found myself in 


By John Tissavary 


patch modeler. The fact that 3D Studio still 
does not have this modeler is significant and 
even frustrating, but hardly reason enough to 
ignore R4’s improvements. Furthermore, from 
my experience with preliminary versions of the 
patch modeler plug-in, | applaud Autodesk’s 
decision to cut it. Fortunately, because of 3D 
Studio’s extensibility via IPAS plug-ins, there 
are several “nonnative” patch modelers avail- 
able, such as Skin/Slice IPAS plug-ins, pro- 
duced by the Yost Group and available from 
Schreiber. 

But like | said, in spite of these shortcom- 
ings, the benefits of IK and Keyscript alone 
make 3D Studio R4 well worth the money. Gc 


Tim Forcade is a CGW contributing editor 
with more than 20 years of experience as an 
artist/designer/photographer. He founded 
Forcade & Associates (Lawrence, KS; 
Evanston, IL), a graphics company specializ- 
ing in design and production for 2D/3D illus- 
tration/animation/multimedia applications, 
and he is a contributor to the 3D Studio Spe- 
cial Effects book/CD from New Riders 
Publishing. 


one of the most aesthetically pleasing and 
well-layed-out plug-ins I’ve ever used. On the 
left side of the screen are the basic controls, 
such as library and effects selections (for 
presaved effects), as well as such brush- 
stroke parameters as color, size, angle, and 
opacity. Using these controls, you can adjust 
the level of brush randomness and change 
the effects over time by setting start and end 
values using split sliders. 

In addition to the time sliders, there are 
eight predefined envelopes for animating 
your brushstrokes: Linear, for example, ap- 
plies a stroke at an even pace; ramp, on the 
other hand, starts out slowly and then in- 
creases the speed of the stroke. Envelopes 
are somewhat like the Tension/Control/Bias 
adjustments in 3D Studio’s key information 
dialog boxes, which let you adjust how 
quickly a subject will enter and leave a 
keyframe. However Pennello doesn’t let you 
adjust the rate of the envelope values: You 
have to ramp your stroke at the pace that 
Xaos Set. Still, | find the envelope selections 
useful, and | honestly haven't found a situa- 
tion yet where | wanted more control. 


hose of you with NewTek’s Video Toaster 
know that although the Toaster comes 
with a host of utilities, the least useful among 
them has been the onboard paint program, 
ToasterPaint. For one, you can’t manipulate large 

| oe meme 42s areas of a 
picture wel 
(1/3 or more of the screen) with ToasterPaint, 
even on Amigas with 16MB of RAM. Its feature 
list is also an embarrassment when compared 
to most other paint programs. All in all, Toaster- 
Paint has been the weakest link in the 
Toaster chain. 

Enter AlphaPaint from InnoVision. Seeing the 
weaknesses of ToasterPaint, InnoVision set out 
to create a full-fledged paint program for the 


Back to the interface. The right side of the 
Screen displays a palette of brush choices. | 


These images give you some idea 
of the various “looks” you can 
create with Pennello. The easy- 
to-follow interface facilitates the 
creative process and encourages 
experimentation. 


was quite pleased to see that flics and se- 
quential images are supported for applying 
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‘Price: $995 
Minimum system requirements: 
80386-based PC with math — 
coprocessor; 16MB of RAM, SVGA 
graphics adapter, monitor 
capable of 800x600 display, 3D 
Studio Release 3+ 


animated brushes. Really, there seems to be 
no end to the animation possibilities 


Toaster environment. And it succeeded. With Al- 
phaPaint, you get not only 24-bit painting capa- 
bilities (large—even screen-size—brushes 
don't choke the system), but also an 8-bit alpha 
channel (hence, the name). 

Users of InnoVision’s Montage and Broad- 
cast Titler products will recognize the intuitive in- 
terface design in AlphaPaint. Most user-defin- 
able options, such as adjusting brush size or 
pressure, are aided by sliders (numeric values 
are displayed next to the bar). Currently, the list 
of brush types and manipulation tools is limited: 
Negative, oil paint, and sharpen/blur are the only 
options. InnoVision is in the process of develop- 
ing a separate disk of additional tools, but I’m 
not sure when that will be available. 

When working in AlphaPaint, you actually 
paint directly on the composite Toaster 
Screen—so what you See is absolutely what 
you get. You paint in either pen mode or brush 
mode. Pen mode is for drawing and painting 
using the color palette as your source; pens can 
be as many as 64 pixels wide. You use brush 
mode to paint or draw using an image as your 
“color” source; any source can be a brush. So, 


for example, if you have a digitized photo of a AlphaPaint » 


flower and you want to use that flower as a 
“brush,” you can do just that in this mode. 

In either pen or brush mode, you can 
choose from outline, shadow, glow, or feather- 
ing options (each is adjustable via sliders) for 
easy application of these effects; with shadows, 
you can define the drop, cast, color, thickness, 
and direction. You also can adjust the trans- 
parency of your strokes from 0 to 100%. Want a 


Users of other 
InnoVision 
products will 
recognize the 
intuitive 
interface design 
in AlphaPaint. 
Most user- 
definable 
options, such as 
adjusting brush 
size or pressure, 
are aided by 
sliders. 
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of this program. 

Also on the right, you'll find the work- 
Space, source and transition windows, plus 
various preview windows. To use Pennello, 
you start with a source image. You also can 
have a transition image, one of Pennello’s 
key features. This image acts as a secondary 
source of information for your effect. (You 
Can use more than one image as a transition, 
but not simultaneously.) So, for example, you 
could create a combined effect, where the 
brushes take color from one image but the 
background comes from the other image. 
You can even flip the transition bitmap and 
Source bitmap at any time in the animation 
and easily create seamless, brushed 
transitions. 

There are two ways to preview your work 
in progress. Fast preview gives you a 
320x200 snapshot of your work; this can still 
be somewhat slow, however, especially if 
you're working with high-density brushes. 
Then there’s the region preview, which lets 
you see a portion of your image at its actual 
size extremely quickly. Region preview 
comes in handy when you're focusing on a 
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particular section of your work and you want 
to see how a Stroke you just applied will 
actually look. 

When | got Pennello, | was particularly in- 
terested in getting unique looks and eliminat- 
ing the hard-edged “CG” qual- 
ity from my animations. I’ve 
found that | tend to sit with a 
project and just experiment 
with various Pennello settings 
until | get a look | like. For one 
animation, | wanted to make it 
look like | had painted each 
frame of the animation. So | 
tried various brush densities 
and sizes, and then | varied 
the angle of the brush over time by setting a 
beginning value at one angle and an ending 
value at another. Then | used the linear enve- 
lope setting to create a smooth-looking 
Stroke. Both my client and | were quite 
pleased with the results. 

About the only two drawbacks | can think 
of to the program are the facts that it does 
not internally support image files (IFL), and 
that you have to turn off gamma correction 


the PC. 


Pennello brings 
Xaos Tools’ flare 
for stunning 
out-of-the-box 
image effects to 


before rendering. The gamma is actually 
more of an IPAS problem than a Pennello 
problem. In general, |’ve found that if | don’t 
turn off gamma when rendering an IPAS 
image, | get some weird dithering effects. | 
have since created separate 
batch files for starting 3D 
Studio with and without 
gamma, though, so I've re- 
duced this problem to a 
minor inconvenience. 

Overall, Pennello lets me 
think in a new way, moving 
from my traditional mode of 
enriching a scene with more 
models to adding completely 
unique textures and movement instead. | love 
experimenting with this program. In fact, the 
brush, animation, and transition combina- 
tions are so vast I’ve forgotten to go to sleep 
some nights. Gc 


John Tissavary is president and lead anima- 
tor of Luna Cie Inc., a San Francisco-based 
firm specializing in digital animation for 
broadcast, film, and multimedia. 


closer look at what you're doing? Use the ad- 
justable zoom mode. 

Most computer artists are familiar with the 
Standard color palette selector, but AlphaPaint 
adds a new twist. In addition to colors, the Al- 
phaPaint palette has more 
than 200 predefined color 
gradient fills. That means 
you don’t need a separate 
gradient requester; you 
just click on the gradient 
you want, and it’s auto- 
matically applied. Talk 
about fast and efficient 
operation. 

Font control and ma- 
nipulation is another area 
in which AlphaPaint ex- 
cels. No other paint program on the Amiga ad- 
dresses text like this first release of AlphaPaint. 
To begin, AlphaPaint can accept three font file 
formats: Toaster Fonts, ColorFonts, and Post- 
Script. Toaster Fonts come in banks and are the 
fonts first included with the Toaster. ColorFonts 
is a registered Amiga font family that comes 


Seeing the 
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weaknesses of 
ToasterPaint, 
InnoVision set out to 
create a full-fledged 
paint program for the 
Toaster environment. 
And it succeeded. 


prefilled with various textures, from gold to mar- 
ble to clouds to fire. An extensive library of Post- 
Script fonts entered the picture with Toaster 3.0. 
And although AlphaPaint lets you use any of 
these fonts, it really shines with PostScript due 
to the adjustable nature of 
these fonts. For example, 
you Can easily wrap Post- 
Script text on an ad- 
justable curve using Al- 
phaPaint—a formidable 
task to accomplish by 
hand. A full real-time pre- 
view of your work is pre- 
sented in a window, too. 
All this functionality, and 
| haven't even addressed 
the alpha channel yet. Like 
in other programs, the alpha channel works as a 
grayscale mask overlay: White areas are 
Opaque, black areas are transparent, and gray 
areas are in between. You can use any of Alpha- 
Paint’s tools when working in the alpha channel, 
too, including the gradient fills. And because 
you're working in the Toaster environment, you 


can use masks for video and graphics. 

Other handy options include the ability to 
add a beveled appearance (adjustable via slider 
bar) to a graphic. There is an onion skin option 
that works like a transparency, So you can see a 
ghosted image of the screen while you paint. 
And multiple undo and redo functions distin- 
guish AlphaPaint from ToasterPaint yet again, 
which had only one level of undo. There is even 
a special “panic” MacroKey (F1) that you can 
use at any time to reset all but the palette set- 
tings; of course, this will start you at ground 
Zero, but you never know when that might come 
in handy. 

AlphaPaint comes with an extensive, easy- 
to-read manual, which you should be able to 
Store away after going through just once be- 
cause of AlphaPaint’s intuitive feel. My basic 
recommendation: If you’re using your Toaster to 
produce any kind of professional piece, you'll 
want AlphaPaint. G6 


Dr. R. Shamms Mortier is president of Eye- 
ful Tower Communications, a Bristol, Ver- 
mont-based graphics and animation firm. 
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1. Computer Graphics: A Worldwide Market Report $15.00 
The computer graphics market will grow to $68.9 billion by 1998. Leading 
market research and consulting firms report on the technology trends 
driving the computer graphics market segments and predict the growth 
rates for all the related application areas, 11 pages 


2. Virtual Reality $12.00 
Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 
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3. Desktop Publishing Fundamentals $12.00 
A tutorial on basic color communication to today’s hottest desktop 
publishing topics, 36 pages. 


4. CAD/CAM $12.00 
Reaching out to solid modeling and industrial design, 32 pages 


5. Computer Graphics in Animation —$ 7.00 
The challenge of generating realistic characters, 16 pages 


6. The Dawning of 3D GIS & Desktop Mapping : $ 7.00 
As 3D GIS emerges, desktop mapping systems solve strategic 
business problems, 16 pages 


Landscape & Site Design i=. 
Computer graphics technology in architectural la ds cape, & 
architectural rendering, design, 32 pages : 
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Pictured is Toshiba's XM-3501 quad-speed 
CD-ROM drive. 


CHOOSING A 
CD-ROM DRIVE 


Specs help, but as is often the case, they can be somewhat misleading, too 


hen choosing a CD-ROM drive, you'll probably confront a number of 

unfamiliar specifications and features. Worse yet, vendors often 
trumpet features that are unimportant and tout differences that really make 
no difference. But armed with 
some basic information, you 
should be able to zero in on a drive that will satisfy your needs. 

Your first task, as with all computer purchases, is to consider your 
needs. If you want the drive mainly for access to reference materials, such 
as encyclopedias and dictionaries, you’ll probably find a double-speed 
(2x) drive more than adequate. If decent video playback is important— 
whether you need it on the job or it’s just that your 10-year-old is itching to 
run the latest high-quality video game—you might consider one of the 
new quad-speed (4x) drives. 

The majority of CD-ROM drives on the market today are either 1x, 2x, 
3x, or 4x devices. This spec refers to the drive’s average data-transfer 
rate, typically measured in KB per second, and it’s by far the most impor- 
tant spec to consider. Don’t even think about a 1x drive (150KB per sec- 
ond), which plays audio just fine but is painfully slow for multimedia pur- 
poses. Some vendors are dumping their 1x drives on the market, so 
beware: Ads for these 
drives may not list their low 
data-transfer rate, printing 
the random-access time in- 
Stead (See below). If you 
See a very low price for a 
drive—less than $100, for 
example—steer clear. 

Video is typically less 
than impressive (tiny and 
somewhat jittery) on most 
2x drives (SO00KB per sec- 
ond). Good-quality, full- 
screen video playback prob- 
ably won't be possible on these drives without the addition of a separate 
MPEG card, says Felix Nemirovsky, engineering manager at Plextor (Santa 
Clara, CA), a CD-ROM drive manufacturer. For software codecs such as 
Indeo and Cinepak to offer realistic-looking video (clean, full-screen, full- 
motion), the higher data-transfer rates of 4x drives (600KB per second) will 
be needed. Currently, most CDs are optimized for 2x drives, 
though, and as such, quad drives won’t make a noticeable difference. 

A couple of 3x CD-ROM drives (450KB per second) are available, too, 
but these never really caught on with consumers. Apparently, the differ- 
ence in speed wasn’t great enough. NEC, for example, has all but aban- 
doned marketing efforts for its 3x drive, concentrating instead on its 2x 
and 4x offerings. 

Keep in mind: The specified data-transfer rate won't always accurately 
reflect the drive’s performance in actual use—one source for confusing 
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claims in ads and 
brochures. Chinon’s 535 
Series, for example, spec- 
ifies a typical double- 
Speed data-transfer rate 
of 300KB per second, but 
the company claims that 
in actual use the drive typ- 
ically transfers data at 
500KB per second. Ap- 
parently, this difference 
Stems from Chinon’s 
clever implementation of 
the interface card and 
driver software. If you use 
this drive with your own 
SCSI card and software 
drivers, you won't neces- 
Sarily get that 500KB-per- 
second performance. 

Manufacturers — will 
often make a big deal out 
of their drives’ random 
access times, but don't 
give this spec too much 
weight. Although it’s an 
important spec for hard- 
disk drives, for CD-ROMs 
it takes a back seat to the data-transfer rate, which is the real limiting fac- 
tor for performance. The size of the look-ahead cache—also known as 
the buffer—also affects performance. A 64kB cache is typically the rock- 
bottom offering. Most drives have 256KB caches, and some drives now 
reach 1MB. 

The type of interface is another important consideration. PC users can 
find drives with either SCSI-2 or proprietary interfaces; there are also a few 
IDE/ATAPI models available. SCSI drives cost more, but are generally ac- 
knowledged to be more desirable, because SCSI is an established inter- 
face standard that allows compatibility across a wide range of hardware. 
The newer IDE/ATAPI drives are less-expensive alternatives, but Nem- 
irovsky points out that ATAPI is such a new standard that compatibility 
isn’t certain. 

And as always, price is an important consideration. Fortunately, prices 
for all drives continue to drop. Double-speed versions with complete inter- 
face equipment can be had for less than $200, and street prices for some 
quads recently have dropped to less than $500. Gs 


Sony’s CDU-55S 2x CD-ROM drive offers a 


Joanne Schechter is a freelance writer based in Niskayuna, 
New York. 


sustained data-transfer rate of 330KB per second. 


SUSTAINED AVERAGE 


DATA-TRANSFER Built-In RANDOM- 
RATE (KB PER BUFFER SIZE ACCESS TIME 
COMPANY PRODUCT MOUNTING INTERFACE SECOND) (BYTES) (MSEC) PRICE 
Chinon America 539 Series CDS-535, SCSI-2 300 256KB 220 Internal, $329 
Torrance, CA internal (PC); Externals, $379 
800-441-0222 CDX-535, 
CIRCLE NUMBER 51 external (PC); 
CDA-535, 
external (Mac) 
5255 Internal (PC) SCSI-2 300 64kB 280 $189 
Creative Labs Sound Blaster Internal (PC) 
Milpitas, CA Omni-CD 
800-998-5227 
CIRCLE NUMBER 52 
Disk Technologies § RoadRunner External (PC) Proprietary Up to 350 
Winter Park, FL Express CD-2X (connects to 
800-553-0337 PC’s parallel port) 
CIRCLE NUMBER 53 
DynaTek Automation CDS654 External SCSI-1 & 600 206KB 150 $599 (doesn't 
Systems (PC & Mac) SCSI-2 include interface 
Bedford, Nova Scotia card) 
902-832-3000 
CIRCLE NUMBER 54 
Media Vision Reno External (PC) SCSI-2 306 64kB 180 $349 
Fremont, CA 
800-845-5870 
CIRCLE NUMBER 55 
Micro Design SCSI Express Internal or SCSI-2 600 256KB 155 Internal, $495 
International 600CD4X external (PC External, $675 
Winter Park, FL & Mac) (prices don’t include 
800-228-0891 interface card) 
CIRCLE NUMBER 56 
SCSI Express Internal or SCSI-2 330 256KB 200 Internal, $440 
600CDX external (PC External, $725 
& Mac) (prices don't include 
interface card) 
NEC Technologies = Multispin 4X Series CDR-501, SCSI-2 600 296KB 220 CDR-501, $495 
Wood Dale, IL internal (PC); CDR-601, $595 
708-860-9500 CDR-601, 
CIRCLE NUMBER 57 external (PC & Mac) 
MultiSpin 2V Series CDR-250, PC version, 300 PC: 256KB 320 CDR-250, $189 
internal (PC): IDE/ATAPI: Mac: 64KB CDR-300, $259 
CDR-300, Mac, SCSI 
external (Mac) 
Plextor 4Plex PX Internal or Internal $549 
Santa Clara, CA external (PC & Mac) External, $649 
800-886-3935 
CIRCLE NUMBER 58 
Smart and Friendly © DR-U104X Internal or Internal, $475 
(Exclusive Distributor) Quadraspinfrom external (PC) External, $575 
Van Nuys, CA Pioneer New (prices don’t include 
800-366-6001 Media Technologies interface card) 
CIRCLE NUMBER 59 
Sony Electronics CDU-55S Internal (PC) SCSI-2 360 256KB 220 $259 (doesn't include 
San Jose, CA interface card) 
800-352-7669 
CIRCLE NUMBER 60 
CDU-55E Internal (PC) IDE/ATAPI 300 206KB 250 $199 (doesn’t include 
interface card) 
Toshiba America XM-3501 Series —_ Internal or SCSI-2 600 296KB 150 Internal, $470 
Disk Products Div. external (PC & Mac) External, $600 
Irvine, CA 
714-457-0777 
CIRCLE NUMBER 61 
XM-4100A Series External (PC & Mac) SCSI-2 300 64KB 320 $415 
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Helping Business 


Proll 


from Multimedia 


Multimedia Solutions for Business 


When it comes to pioneering multimedia solutions for business, there's & 
no other convention quite like NAB MultiMedia World. 


Whatever your industry, NAB MultiMedia World offers strong, practical 
advice on integrating multimedia technology into your business, while 
teaching you how to make it profitable. 


NAB MultiMedia World 


APRIL 9-13, 1995 ¢ LAS VEGAS HILTON ¢ LAS VEGAS, NV 


CIRCLE 47 ON INFORMATION CARD 


Register 
Today! 


To register by phone, call 
(301) 694-5243 or send a fax 
to (301) 694-5124. To speak 
with an NAB staff member 
about the program or 
exhibits, call (800) 342-2460 
or (202) 775-4971. You may 
also register for NAB 
MultiMedia World via 
Internet: <register@nab.org> 


Fax-On-Demand Service 


Get up-to-the-minute NAB 
MultiMedia World 
registration and program 
details by calling the NAB 795 
Fax-On-Demand service at 
(301) 216-1847 from the 
touch-tone handset of your 
fax machine and following 
voice instructions. 


Exhibitor Information 


Call Eric Udler at (800) 
NAB-EXPO or (202) 
429-5336. Internet: 
<exhibit@nab.org> 


Join IMA or NAB and SAVE! 


Become a member of IMA or 
NAB and save $300 on 
conference registration. For 
information about NAB 
member benefits, call (800) 
455-5394 or (202) 429-5400. 
For information on IMA 
member benefits, call (410) 
626-1380. For more 
immediate response, call the 
IMA FAXBack System from 
the handset of your fax 
machine at (410) 268-2100 
and request Document 
#30001. 
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DESIGN ENGINEERING 


Easy Walkthroughs 

MAC/POWER MAC/PC Collision-detection 
and smooth-shading options, a redesigned 
magnifying tool, and the ability to select ob- 
jects and surface features in a 3D window, 
embed textures when saving a file, and create 


a custom screen with graphics and text for 
each file highlight the list of features Virtus 
Corp. has added to its Walkthrough Pro 2.0 
software. Users can also incorporate Virtus 
VR 2D surface feature galleries and 3D object 
galleries into WalkThrough Pro 2.0 scenes. 
The $495 package ships with a copy of Virtus 
Player, a publishing utility and real-time player 
that lets users open and view, but not modify, 
any Virtus model. (Cary, NC; 919-467-9700) 
CIRCLE NUMBER 77 


Solid Enhancements 

SUN/SGI_ Thanks to improved IGES import 
capability, the latest release of Hewlett- 
Packard's PE/SolidDesigner—version 3.0— 
can accept surface and wireframe data and 
can import and export surface and solid data 
using the STEP (Standard for the Exchange of 
Product model data) format. Version 3.0 also 
boasts more than 350 additional enhance- 
ments, including the ability to work with user- 
defined features to capture design intent; vari- 
able radius blending, so users can create, 
modify, and remove variable blends; and 
mass-property capabilities. Prices start at 
$7500. (Palo Alto, CA; 303-229-2370) 

CIRCLE NUMBER 78 


Analyzing Solid Models 
UNIX/MAC/PC_ According to Modern Comput- 
er Aided Engineering, its Inertia Version 5 is 
the first Windows-based finite-element analysis 
software that can instantly analyze solid mod- 
els. The program, which ranges in price from 
$5000 to $15,000, also features a solids topolo- 
gy manager so users can import a solid model 
from a CAD system (Computervision’s 
CADDS4 and CADDS5 using CV-DORS, Para- 
metric Technology’s Pro/Engineer, and the 
IGES Solids format) and automatically create a 
mesh. Version 5 also features hardware-imple- 
mented shading, rendering, rotation, pan, and 
zoom. (Indianapolis; 800-444-6223) 

CIRCLE NUMBER 79 


Pro/E Family Grows 
UNIX/WINDOWS NT Release 14.0 of Paramet- 
ric Technology’s Pro/Engineer introduces 
three application-specific modules to the 
product family: Pro/Casting, which automates 
the creation of casting tools and components; 
Pro/Legacy, which provides tools for import- 
ing and updating legacy data in the Pro/E envi- 
ronment; and Pro/STEP-Interface, which sup- 
ports the exchange of product-model data in 
compliance with the STEP standard. Release 
14.0 also incorporates more than 700 en- 
hancements, including Human Factors, a li- 
brary of models of male and female bodies in 
5th-, 50th-, and 95th-percentile body dimen- 
sions. (Waltham, MA; 617-894-7111) 

CIRCLE NUMBER 80 


Distributed Engineering 

WORKSTATIONS Computational engineers 
working with Convex systems can now take 
advantage of the postprocessing features of 


EnSight 5.2 from Computational Engineering 
International. This latest release directly sup- 
ports results files in ANSYS, ESTET, FIDAP, 
FLUENT, MOVIE.BYU, N3S, and PLOTS3D for- 
mats. Chief among the product’s new capabil- 
ities is the variable calculator, which lets users 
create new variables from existing ones using 
built-in functions or user-defined expressions; 
according to the company, the new variables 
can then be used for display, plotting, or fur- 
ther variable calculations. Users can license 
the software for $8500. (Research Triangle 
Park, NC; 919-481-4301) 

CIRCLE NUMBER 81 


VR Software 

SGI Paradigm Simulation has added new 
modules to its $3495 Vega virtual-reality devel- 
opment environment. Vega-VR Peripheral 
($3950) provides an interface for commercial 
tracking systems, gloves, and head-mounted 
displays, while Vega-Drive ($18,500) offers 
next-generation integrated environments for 
use in driving simulations and can be used to 
develop factors such as driver interaction with 
the steering wheel, throttle, brake pedal, 
clutch, and gear sticks. (Dallas; 214-960-2301) 
CIRCLE NUMBER 82 


Conceptual Design 

WORKSTATIONS Key among the new features 
in Version 7 of Evans & Sutherland’s Concep- 
tual Design & Rendering Software (CDRS) are 
user-extensible primitives, design history, 


automated trimming for general surface fillet- 
ing, interactive surface area and volume calcula- 
tion, draft angle analysis for plastics design, and 
least-squares fitting for scanned data. Also, a 
new PerspectaSketch module lets users quickly 
and easily create 3D models from perspective 
images and renderings, while a networked ren- 
derer lets users quickly generate product ani- 
mations. (Salt Lake City; 800-874-CDRS) 
CIRCLE NUMBER 83 


Model Making 

PCs/WORKSTATIONS With the new Modeler 
upgrade Bentley is offering for version 5.0 of 
its MicroStation product, users can combine 
solids, surfaces, and wireframes; select from 
parametric or explicit dimensioning or fully 
constrained or under-constrained paramet- 
rics; and choose predefined primitives from a 
menu to enter details. Standard features in- 
clude holes, fillets, bosses, and cuts; user-pro- 
grammed features can perform “intelligent” 
procedures such as making intricate deci- 
sions, choosing tradeoffs, and looking up in- 
formation in corporate databases. The Model- 
er upgrade costs $1650. MicroStation V5 costs 
$3790. (Exton, PA; 610-458-5000) 

CIRCLE NUMBER 84 


Power Analysis 
PCS/WORKSTATIONS Ansys (formerly Swan- 
son Analysis Systems) has incorporated into 
Ansys Revision 5.1 a new iterative solver, called 
PowerSolver, which handles both constraint 
equations and shell elements. According to 
the company, this type of solver, which uses 
an effective preconditioner matrix, tends to be 
fast for large, sparse matrices typical in 3D 
analyses. The PowerSolver can also provide 
in-memory solutions with little or no disk re- 
quirements. (Houston, PA; 412-746-3304) 
CIRCLE NUMBER 85 


Virtual Viewing 

PC. For real-time tours of a project’s interiors 
and exteriors in walkthrough, fly-by, and orbit 
modes, CadPLUS offers Virtual Viewer, which 
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works in AutoCAD and AutoCAD LT and with 
drawings from 3D Studio. Not only can users 
apply and edit textures with this product, they 
can also change viewing directions and import 
and manipulate AutoCAD objects. Virtual 
Viewer, which costs $295, ships with libraries 
of textures, base models, and project files. (Al- 
buquerque, NM; 505-265-1504) 

CIRCLE NUMBER 86 


VISUAL COMMUNICATIONS 


3D Studio Power Tools 

PC With the release of HSC Software’s KPT 
Gradient Designer, 3D Studio users can design 
and add unique backgrounds to 3D render- 
ings. The product, which conforms to Au- 
todesk’s IPAS 3 plug-in architecture, includes 
three interlinked preview windows to update 
the origin, direction, and final apply in sync 
and in real time. Also, users can loop gradi- 
ents from three to 10 times inside the current 
selection, drag gradient origins to all four 
quadrants of the image, and individually ma- 
nipulate the RGB and alpha channels of gradi- 
ents. (Carpinteria, CA; 805-566-6200) 

CIRCLE NUMBER 87 


CD-i Authoring 

Mac All the hardware and software neces- 
sary to author CD-i titles can be found in Opt- 
Image’s MediaMogul Studio Package. The 
package includes a NuBus board that inte- 
grates the functions of a CD-i player, enabling a 
Mac to recognize and play most CD-.i titles 
from a CD-ROM drive. When the board is used 
with the MediaMogul multimedia authoring 
program, designers and producers can create, 
preview, and simulate titles on one platform. 
Also included in this $19,995 product are 
script2disc (for creating the disc image), digital 
video plug-in software, and plug-ins for Photo- 
shop, CD-i Animation Stack, Audio Stack, and 
Pop-up Menus. A new extension in develop- 
ment will add broadcast capabilities for inter- 
active TV and video-on-demand applications. 
(Des Moines, IA; 515-225-7000) 

CIRCLE NUMBER 88 


Polygon Reduction Tools 
WORKSTATIONS With its [IMCompress prod- 
uct, InnovMetric Software is offering a new 
way to reduce the number of facets in 3D 
polygonal models. By controlling the com- 
pression process, the $3995 program lets 
users increase frame rates for real-time simu- 
lation and visualization, create complex and 
realistic 3D environments, speed rendering, 
and display complex models on smaller sys- 
tems. A $995 optional module, IMTexture, 
generates texture maps for compressed 3D 
models from the color or texture map of origi- 
nal models. (Quebec; 418-688-2061) 

CIRCLE NUMBER 89 
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Factory for Photos 

PC Color balancing, cropping, resizing, rotat- 
ing, mirror imaging, cloning, and a variety of 
image filters highlight the list of features in 
Photo Factory for Windows 2.1, a new Photo 
CD-ROM from The Multimedia Store. The $79 
product also includes an image file-conver- 
sion utility that supports eight image file for- 
mats including PCX, BMP, TIF, GIF, TGA, and 
JPEG; via support for MIDI and WAV sound 
capabilities, voice and/or music can be added 
to each image. Photo Factory comes bundled 
with 50 original MIDI songs, 50 stock Photo 
CD images, and several demonstration 
slideshows. (San Antonio, TX; 210-661-8398) 
CIRCLE NUMBER 90 


Plastic Pictures 
PC/MAC/POWER MAC Thanks to a technolo- 
gy called Freeform Plasticity, users of The Valis 
Group’s Flo’ ($199) can turn any image into a 


plastic-like surface, manipulate it without de- 
grading the original image quality, and ani- 
mate it. Using a freehand lasso, the user se- 
lects, moves, pulls, and twists a selected area, 
and the results are drawn to screen. The com- 
pany also offers Flo’ Lite, a $99 version that 
does not include animation. Supported file 
formats include TIFF, TARGA, PICT, and 
JPEG. (Tiburon, CA; 415-435-5404) 

CIRCLE NUMBER 91 


Handling Multimedia Files 

Windows With MediaHouse, a $99 “house- 
keeper” from Ultima Electronics, users can 
search, store, and retrieve image, audio, video, 
CD-ROM, and document files in AVI, MIDI, 
WAV, BMP, TGA, JPEG, TIFF, GIF, PCX, FLI, 
and Photo CD formats. Files can be organized 
in electronic folders and cabinets and dis- 


played in thumbnail size as a photo album. 
Other features include six different criteria for 
file searching, drag-and-drop and drag-and- 
copy operation, and a multimedia slide show. 
(Fremont, CA; 510-440-1200) 

CIRCLE NUMBER 92 


Screen Recording 

MAC/POWER MAC. Strata Inc. has introduced 
Instant Replay, a $99 product that lets users 
record QuickTime movies of their screen ac- 
tivity. Designed for multimedia applications, 
Instant Replay offers full-screen recording as 
well as cursor track recording, which lets 
users set a custom view size that tracks the 
movement of the cursor, creating smaller 
movies that display only those areas of inter- 
est. (St. George, UT; 801-628-5218) 

CIRCLE NUMBER 93 


interactive 3D Viewing 

PC Caligari’s viewSpace is a 3D viewer that 
lets Windows users render, view, and interact 
with any 3D object or scene imported via true- 
Space-supported formats. While users cannot 
create, edit, save, or export any objects in 
viewSpace, they can select, move, and rotate 
objects and phong-render or photorealistically 
raytrace objects or change their viewpoint 
perspective. Users can also start and stop ex- 
isting animations to see what the camera sees 
and what it is doing. viewSpace is available as 
freeware via CompuServe, America Online, 
and the Internet; it’s also available on diskette 
from Caligari for a shipping and handling 
charge. (Mountain View, CA; 800-351-7620) 
CIRCLE NUMBER 94 


Multimedia Authoring 
PC/MAC/POWER MAC Oracle Media Objects, 
the latest multimedia authoring tool from Or- 
acle, can be used for building graphical, 
broadcast-quality interactive multimedia ap- 
plications for CD-ROM and interactive TV. The 
product, which uses a Hypercard-like inter- 
face and makes use of real-time audio, video, 
images, text, and animation, is expected to 
cost less than $500. Additional supported plat- 
forms include the Apple set-top box, Mi- 
croware’s OS/9-based DAVID platforms, and 
Scientific-Atlanta’s PowerTV platform. (Red- 
wood Shores, CA; 415-506-7132) 
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GRAPHIC ARTS 


Painting Naturally 

MAC/POWER MAC/WINDOWS Version 3 of 
Fractal Design’s Painter sports more than 50 
new features, some of which include the Im- 
age Hose, a paint brush that substitutes a se- 
ries of graphical elements for traditional dabs 
of paint; Weaving controls, which are based 
on a mathematical language that models the 


physical properties of a loom; and Gradient 
Composer, with which users can create inter- 
active color ramps to apply linear, sweep, and 
circular gradations to an image. Built-in sup- 
port for QuickTime and Video for Windows 
enables frame-by-frame animation capabili- 
ties. Other additions to this $499 product in- 
clude the Painter Extras CD-ROM, a refined 
user interface, and multiple floating selec- 
tions. (Aptos, CA; 408-688-5300) 
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Making Textures 
MAC/POWER MAC With more than 100 tex- 


ture templates at their fingertips, users of 
Adobe’s $199 TextureMaker can design still or 
animated textures such as marble, wood, fire, 
liquid, and clouds and then incorporate them 


Standard gallery bd 


This 2-layer texture ures marble to create a wood-like pattern on the 
limestone bare. 


into printed materials, presentations, and 
desktop video productions. For customizing 
textures, the software offers features such as 
color set generation, full-spectrum lighting 
commands, and the ability to emboss and en- 
grave custom images and text onto or into im- 
ages. Users can specify the size, resolution, 
and file format of the rendered texture files, 
which are built by combining different materi- 
als, colors, bitmap graphics, and filters in a 
stack of up to 10 layers. (Mountain View, CA; 
800-628-2320) 

CIRCLE NUMBER 97 


CD-ROM LIBRARIES 


Italian Textures 

MACc/PC/Unix Textures of Italy is the first in a 
series of photographic image collections from 
Clip Shots. The $225 CD-ROM features more 
than 100 images of such items as architectural 
details, textiles, food, glass, Venetian papers, 
wood, marble, ceramics, and walls. All of the 
images are saved in Kodak’s Photo CD format 
and can be used royalty-free. (Ontario, Cana- 
da; 800-551-3826) 

CIRCLE NUMBER 98 


Military Models 

IBM/SGI/MAC/AMIGA Any software that can 
read Autodesk’s 3D Studio 3DS or Caligari’s 
COB formats can use the 21 fully textured 3D 
military models in Military Model Set #1 from 
D.V.R. Graphics. These models of combat air- 
craft, armored personnel carriers, main battle 


tanks, a missile frigate, and more are opti- 
mized for high-speed rendering and are fully 
articulated. The CD-ROM costs $249.99. 
(Northbrook, IL; 708-291-9348) 
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Images for All Occasions 
PC/MAC Aclip-art library of 30,000 images 
on three CD-ROMs is the latest offering from 
Zedcor. DeskGallery, which is compatible with 
DOS, Windows, Mac, and any other system 
that can read IS-9660 and Apple CD-ROM 
discs, includes 7500 images in EPS format, 
22,500 images in 300dpi TIF format, and utili- 
ties for viewing and converting images. To 
help users find the right image, the $99.95 CD 
offers Aldus Fetch Browser for Macintosh, Ce- 
rious Software’s ThumbsCD Browser for Win- 
dows, and an indexed, 539-page printed cata- 
log showing thumbnail sketches of all images. 
(Tucson, AZ; 800-482-4567) 
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Scenic images 

PC/MAC_ Graphic design and multimedia 
professionals will want to take a look at two 
new volumes of stock photography from Im- 
age Club Graphics: Mountainscapes—Volume 
5 features a collection of 80 images of moun- 
tain peaks and valleys from around the world; 
and Skyscapes—Volume 6 features 85 images 
of colorful skies. All of the images are available 
in high, medium, and low resolution and are 
not JPEG-compressed. The CD-ROMs cost 
$59 each. (Calgary, Alberta; 800-661-9410) 
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Professional Photos 

PC/MAC_ New from Corel is the Corel Stock 
Photo Library, which consists of 200 Corel 
Professional Photo CD-ROM titles for a total of 
20,000 high-resolution images. New utilities in- 
clude the Visual Database for quick search in- 
quiries to find images on a specific subject, 
and the Corel Professional Photos OQuickTour, 
which gives users a visual overview of all appli- 
cations and utilities. A working model of 
CorelDRAW 5, without printing and saving ca- 
pabilities, is also included in this $995 product. 
(Ontario, Canada; 613-728-8200) 
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Morphing Mania 

PC_ If you’re interested in learning about 
morphing, you may want to take a look at 
Morph Movies from Jasmine Multimedia Pub- 
lishing. Included in this $49.95 CD-ROM are 
Gryphon’s Morph Effects Software 1.5, a col- 
lection of Gryphon’s greatest morphs with 
music and sound, a tutorial on creating your 
own morphs, tools that enable you to use 
morphs as screen savers, more than 100 roy- 
alty-free photos for use in morph creation, 
and video interviews with top morph artists. 


(Van Nuys, CA; 818-780-3344) 
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BOARD-LEVEL 


All-In-One Multimedia 

PC By installing a single miroVIDEO 20TD 
board, Windows users can now get high-per- 
formance graphics, digital-video acceleration, 


TV broadcasts on a standard computer moni- 
tor. The $499 board also lets users display full- 
motion video at up to 640x480 in 16-bit color. 
Added features include a Tseng Labs 
ET4000/W32p graphics processor and Viper 
digital video coprocessor, 2MB of DRAM, com- 
patibility with all major file formats, AVI file- 
editing and photo-retouching capability, and 
Ulead VideoStudio editing and capture soft- 
ware. (Palo Alto, CA; 800-249-MIRO) 
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Power Graphics 

PC Thanks to high-speed, low-cost DRAM 
storage, the PowerGraph 64 graphics acceler- 
ator board from STB Systems is priced at only 
$199 for a 2MB version. Built around the S3 
Trio64 chip, the PowerGraph ships with STB 
Vision, an installation and configuration utility 
that provides software features including vir- 
tual desktop, multiple desktops, dynamic res- 
olution switching, zoom window, and bird’s- 
eye window. Available in PCI and VESA local 
bus configurations, the board includes drivers 
for Windows, Windows NT, OS/2, SCO Open 
Desktop, AutoCAD, and MicroStation PC. A 
1MB version is available to OEMs for $149. 
(Richardson, TX; 214-234-8750) 
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Accelerated Graphics 

PC Number Nine’s Imagine128 board in- 
cludes a highly optimized 128-bit memory 
controller capable of handling traffic to and 
from the processor at sustained bandwidths 
of 500MB per second. This bandwidth ensures 
that the speed remains nearly constant across 
all color modes, suffering no noticeable loss of 
performance when color depth is increased to 
16-bit or 32-bit true color. The $999 base-level 
board supports 4MB of VRAM, a 175MHz DAC, 
and display resolutions up to 1280x1024 with 
65K colors at 66Hz; the high-end $1499 Imag- 
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ing128/1600 with 4MB of VRAM and a 220MHz 
DAC supports resolutions up to 1600x1200 
with 65K colors at 76Hz. (Lexington, MA; 617- 
674-0009) 
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Windows Acceleration 
PC/UNIX Based on S3’s Trio64 integrated 
graphics accelerator chip, the Winner 
1000Trio board from ELSA supports 135MHz 
data rates. Depending on the memory config- 
uration, users can achieve a variety of resolu- 
tions up to 800x600 in TrueColor mode with a 
75Hz refresh rate or 1280x1024 in 256 colors 
or grayscale with a 75Hz refresh rate. 1MB 
($199) and 2MB ($299) versions are available 
for VESA and PCI local bus. (San Francisco; 
415-615-7799) 
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Video Board 

PC Powered by the S3 Vision 968 video con- 
troller chip, the Velocity 64V from STB Sys- 
tems offers such features as graphics acceler- 
ation, CD-ROM playback, and VESA SuperVGA 
and VBE compatibility. The product comes 
configured with 2MB ($379) or 4MB ($579) of 
60-nanosecond EDO VRAM and an IBM RGB 
524 LUT DAC, which has a 64-bit data path 
and a 220MHz speed sort. The 4MB version 
provides 16.7 million colors at all resolutions 
up to 1280x1024 with refresh rates ranging 
from 60Hz to 75Hz and can be programmed to 
match displays with up to 80+Hz refresh 
rates. Software support includes drivers for 
applications such as Windows 3.11, 95, and 
NT; OS/2; SCO Unix; AutoCAD; and MicroSta- 
tion PC. (Richardson, TX; 214-234-8750) 
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A PC Theater 

PC Multiwave Innovation’s new MovieWave 
Studio combines MPEG, AVI, video overlay, 
and 3D surround sound on a single PC add-on 
board. Available for $499, the board also pro- 
vides 74 minutes of movies and music videos 
in the Video CD format and incorporates a 
built-in MPEG 1 video/audio synchronization 
and decoding chip, X-Y interpolate zoom, 2- 
million-color display, 16-bit CD-quality audio, 
and full-motion AVI capture and playback. 
The board can also capture live video from a 
video camera at 30fps and at 160x120 resolu- 
tion and store it on the hard drive with 2:1 
compression. (Campbell, CA; 408-379-2900) 
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Flexible Compression 

PC Moving beyond the standard 2:1 com- 
pression ratio, Umax’s Maxmedia MR/Pro en- 
ables users to choose compression rates of 
10:1, 40:1, or 100:1. This video-capture, com- 
pression, and playback solution supports RGB 
and YUV color formats including YUV 4:2:2 
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and lets users size and scale images with 
hardware data interpolation for high-resolu- 
tion playback. Offering support for Microsoft 
AVI, MCI, and Video for Windows, the board 
costs $699 and comes bundled with capture 
and editing software for still and motion video. 
(Fremont, CA; 510-651-8883) 
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MPEG Encoding/Decoding 
PC/AT Optibase’s MPEG Lab Suite—which 
includes the PCMotion Pro playback board, 
MPEG Lab encoding management software, 
and SoftVTR device control software and 
hardware—boasts features such as analog 
component input, on-board video filtering, 
single-frame capture and recompression, op- 
tional digital video/audio input, and a video de- 
code-while-encode function. Targeted at users 
in areas such as CD authoring, postproduc- 
tion, and cable TV, the $17,995 package takes 
advantage of the Optibase MDI-5000 digital se- 
rial interface board ($4995), which lets users 
encode directly from almost any digital 
source. (Dallas; 800-451-5101) 
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Pumping Out Pixels 
PC/WORKSTATION The PixelPump VGAPCI, 
from RPI Advanced Technology Group, is a 
dual-channel accelerated VGA board for 3D 
stereoscopic personal simulator, game, and vi- 
sualization applications. This $950 board of- 
fers 1600x1200 resolution, feature connectors, 
video display memory, and GUI accelerator 
functions in hardware and supports OS/2, 
MS-DOS, Unix, NT, and Windows applications. 
(San Francisco; 415-495-5671) 
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DISPLAY 


Ultra Multiscan Monitors 

PC New from Smile International are the 
CA2011 20-inch and CA2111 21-inch 
1280x1024 and 1600x1280 noninterlaced, ultra 
multiscan color monitors. Both monitors pro- 
vide infinite colors and feature flat-screen, 
green, nonglare etched displays with 0.31mm 
and 0.28mm dot pitch. On the $1099 CA2011, 
vertical frequency is from 50 to 120Hz, hori- 
zontal frequency is from 30 to 60KHz, and 
video bandwidth is 100MHz. The same fea- 
tures on the $1699 CA2111 are 50-120Hz, from 
30 to 82MHz, and 130MHz, respectively. (Costa 
Mesa, CA; 714-546-0336) 
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High-Tech Eyeglasses 

PC/WORKSTATION Virtual I/O has an- 
nounced a trio of personal display systems. 
Personal Display i-glasses ($599) are designed 
for displaying 2D and 3D movies, TV program- 
ming, and PC and video games in full color 


with stereo sound and visuals. An additional 
PC module priced at $200 offers head track- 
ing. The $399 Gamer uses real-time head 
tracking to create a 360-degree environment 
for all major video gaming systems. Finally, the 
UltraView 2000 is a high-end color VGA system 
for industrial, military, and professional appli- 
cations. Each UltraView 2000 is manufactured 
and priced individually to meet user specifica- 
tions. (Seattle; 206-382-7410) 
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Immersive VR 

PC Virtual reality is on its way home with the 
CyperMaxx HMD from VictorMaxx Technolo- 
gies. This VR headset provides a completely 
immersive environment in which users can 
play video and computer games. Primarily for 
use with IBM PCs, the headset will also func- 
tion with the Mac and the Sega, Nintendo, 
Jaguar, and Amiga game systems. Features in- 
clude a 360-degree virtual environment, a 
120,000-pixel active-matrix LCD, real-time 
sourceless head tracking, stereoscopic visuals, 
and a 60-degree field of view. This plug-and- 
play peripheral costs $799 and requires a VGA 
board. (Deerfield, IL; 708-267-0007) 
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SCIENCE AND MEDICINE 


3D Visualization 

MAC/POWER MAC Designed for displaying 
and analyzing 3D data structures, the latest 
[PLab Spectrum Extension from Signal Analyt- 
ics consists of several modules that operate on 
grayscale and 24-bit color image data. With the 
new 3D extension, users can create a movie 
loop of image projections from various points 
in space, then play it back to view spatial rela- 
tionships among different components of a 
3D specimen. Sequence-enhancement capa- 
bilities include a user-controllable 3D sharp- 
ening filter, brightness equalization, and 3D 
image background subtraction. A 3D tracing 
tool lets users outline objects in 3D. The 3D 
extension costs $1200. IPLab Spectrum ver- 
sion 2.5 is required to run 3D and is priced 
starting at $1200. (Vienna, VA; 703-281-3277) 
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MISCELLANEOUS 


Sharing CD-ROMs 

PC New from CBIS is CD Connection 3.1, 
which offers a Windows interface, transparent 
Disk Mirroring, increased CD-ROM-sharing 
speed and performance, faster performance- 
caching algorithms, and support for leading 
networks including Novell NetWare, Windows 
NT Advanced Server, Windows for Work- 
groups, IBM LAN Server, Artisoft Lantastic, 
and all NetBIOS-compatible LANs. When used 
with CBIS’ CD Connection Servers (powered 


Macintosh Reference 

The Macintosh Bible, 5th Edition provides information on 
the latest technology and hardware available for Macs. 
The book also comes with a coupon for a free update 
booklet scheduled to print later this year. Peachpit Press 
(Berkeley, CA), 1170 pages, $30. 
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Custom-Made Multimedia 

Creating Multimedia On Your PC is a book/CD set de- 
signed to teach users how to create their own multimedia 
presentations. Also includes demos, samples, sounds, 
and artwork. John Wiley & Sons (New York), 469 pages, 
$29.95. 
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Photoshop Effects 

Covering special-effects techniques and production effi- 
ciencies using Photoshop-compatible plug-in filters, Pho- 
toshop Filter Finesse comes with a Mac- and Windows- 
compatible CD-ROM containing ready-to-use commercial 
filters, textures, patterns, and artwork. Random House 
Electronic Publishing (New York), 362 pages, $45. 
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File-Format Encyclopedia 

The Encyclopedia of Graphics File Formats offers pro- 
gramming information for 100 graphics file formats and 
detailed descriptions of standardized formats. The book 
ships with a CD-ROM that includes actual vendor docu- 
ments for file formats described in the book, code exam- 
ples written in ANSI C, sample images, and software. 
O’Reilly & Associates Inc. (Sebastopol, CA), 928 pages, 
$59.95. 
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CAD/CAM/CAE Report 

Daratech Inc.’s (Cambridge, MA) CAD/CAM/CAE: Survey, 
Review and Buyer’s Guide reviews and analyzes the 
CAD/CAM/CAE industry and provides detailed information 
on more than 500 systems and vendors. A one-year sub- 
scription costs $972. 
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Custom Virtual Reality 

Create Your Own Virtual Reality System is a book/CD set 
that explains how to select and install hardware and soft- 
ware, assemble and install head-mounted displays, and 
use interactive games and other VR applications. Wind- 
crest/McGraw-Hill (Blue Ridge Summit, PA), 320 pages, 
$32.95. 
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Programming Reference 

From Pixels to Animation: An Introduction to Graphics 
Programming is a book/disk set that cover the complete 
background of graphics programming and discusses ad- 
vanced topics and tools. AP Professional (San Diego), 
650 pages, $39.95. 
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PRODUCTS 


by '486/66MHz processors with 16MB of RAM), 
the software gives up to 240 network users 
per server simultaneous access to up to 28 
CD-ROM drives, and allows up to 100 users 
access to a single CD-ROM drive. (Norcross, 
GA; 800-344-8426) 
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CD Recording 

MAC Designed to simplify the process of 
mastering a CD-ROM is MicroNet Technolo- 
gy’s Master CD for Macintosh. Featuring 


Multi Mode—which enables a hybrid CD- 
ROM to have references to common data, 
such as graphics files, and reduces the 
amount of storage space—the $2495 product 
also boasts a 1.2MB cache that provides data- 
transfer rates of up to 8.5MB per minute and 
the ability to use nearly any Mac hard drive as 
a source. (Irvine, CA; 714-453-6100) 
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Workstation Control 

Sun _ Tired of traveling? Send a Drone in- 
stead. With Microport System’s Conference 
Link and a standard phone line, users can 
control workstations remotely, share high- 
speed graphics instantaneously, and converse 
on the same line. The system consists of two 
basic units (the Drone and the Base) and four 
options (audio/visual, phone headset, interac- 
tive software, and desktop conferencing unit). 
The Base contains the hardware/software for 
a workstation operator to control another 
workstation at a remote site. (North Logan, 
UT; 801-750-7800) 
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Combo Recording System 
MAC Plasmon is now offering a complete 
hardware/software system designed to let 
users produce from two to 30 660MB or 
780MB CDs. The $3850 system combines Plas- 
mon’s double-speed multisession RF4100 CD- 
Recorder with Astarte’s Toast CD-ROM Pro 
2.5 software. Toast supports Macintosh HFS, 
ISO 9660, CD-ROM XA, Mac/ISO Hybrid, 
Generic, Generic XA, mixed-mode, and audio 
formats. The RF 4100 CD recorder enables 
random access of large databases and will 
read and write information in every CD for- 
mat. (Milpitas, CA; 408-956-9400) 
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6-9 1995 Winter Consumer Electronics Show, held 
in Las Vegas. Contact: Electronic Industries Assoc. 
(202-457-8700); (fax: 202-457-4901). 


8-9 Third Annual Conference on Scientific and En- 
gineering Applications of the Macintosh (SEAM), 
held in San Francisco. Contact: MacSciTech (508- 
755-5242); (fax: 508-795-1636). 


13-16 MILIA ’95, held in Cannes, France. Contact: 
Reed Midem Organization Inc. (212-689-4220): 
(fax: 212-689-4348). 


25-27 Digital Images "95, held in London, Eng- 
land. Contact: The Hammond Organization. (tel: 
081-943-9700). 


1-3 Imagina, held in Monte Carlo. Contact: Imagina 
(tel: 33-93-15-93-94): (fax: 33-93-15-93-95). 


7-9 Intermedia, held in San Francisco. Contact: 
Reed Exhibition Companies ees 840-5322); (fax: 
203-840-9670). 


8-11 CONCEPTS '95, held in take Ripe Vista, FL 
Contact: Graphic Arts Show Company (708-264 
7200); (fax: 703-620-9187). 


15-16 Interactive Multimedia Conference, held in 
New York City. Contact: Piper Jaffray (206-287- 
8831); (fax: 206-287-8980). 


20-23 Fifth Annual Digital Hollywood, held in Bev- 
erly Hills, CA. Contact: American Expositions Inc. 
(212-226-4141): (fax: 21 eee : 


26-Mar. 2 Medical Imaging, held i in San Bicge, 
Contact: SPIE (206-676-3290): (206-676-1445). 


7-8 Daratech CAD/CAM/CAE Strategy Workshops, 
held in Cambridge, MA. Contact: Daratech ne 
354-2339); (fax: 617-354-7822). 


13-16 National Design Engineering Show and Con- 
ference, held in Chicago. Contact: Reed Exhibition 
Companies (203-840-5878): (fax: 203-840-9878). 


10-13 NAB 1995, held in Las Vegas. Contact: Na- 
tional Association of Broadcasters (202-429-5350); 
(fax: 202-429-5406). 


22-26 The Computer Game Developers Confer- 
ence, held in Santa Clara, CA. Contact: Computer 
Game Developers Conference ee -948-2432): 
(fax: 415-948-2744). 2 
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IF YOU 
NEED 


MOTION CAPTURE ceo 


Why is one school 
setting a world standard 
for Computer Art & 
Animation Training? 


BIOVISION*™ 


at BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision soft- 
ware in conjunction with our 3D optical 8 camera data acquisition system captures, 
calculates and animates motion accurately and efficiently, thereby enabling our 
clients to produce a better product in less time at a lower cost. BioVision will enable 
the characters in your production to have extremely natural and fluid motion. 
BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), 
and Schreiber Instrument’s Imagine Puppeteer plug-in for 3D Studio. 


| | For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 
A ARAN 

| NG BioVision ¢ 1580 California St. e San Francisco, CA 94109 

TEL 415-292-0333 © FAX 415-292-0344 


They come from around the world to 
discover an unique dedication to: 


¢ "High End" animation studios 
featuring advanced PC & Silicon 
Graphics gear running 3D Studio 
& SOFTIMAGE Creative 
Environment. 


e Instructors & staff "networked" 
to the film and video industry 
who are agressive about 
placement and portfolio 
development. 
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3D Studio R3 800-854-4496 


Video Tutorial Set 
Re Set $295 R38 Set $395 


The only complete tutorial that 
teaches you how to effectively 
use all aspects of 3D Studio. Six 
separate, | hour tapes help 
clearly explain each module. The 
tapes include discussions on 
commands, he ag techniques & 
examples. Perfect for new and 
intermediate users 


e Added instruction in digital 
audio and digital video to give 

_ you "total" skills for added 
career opportunities. 


¢ Custom shortcourse training 
for industry professionals. 


Call or Fax for information on 
programs, new MultiMedia degree 
program and financial assistance for 
qualified students. 


Two locations... 
Minneapolis, MN 


j/ American Ff & 


center for 


& Animation 


Raleigh, NC 


800-800-2835 
FAX.612-721-6642 
school of 

Communication arts 


~~3IS Saint Anthony Luling, LA 70070 (504) 785-3969 (504)785 2526 27th Ave. S. * Minneapolis, MN 55406 


A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARI 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. I: 500 MODELS 


3D- ROM v VOL. Il: 200 MODELS 
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Low-Cost 3D Digitizing 


“-KED AND REA »Y 


PLUS DEMO MOI! pres mh et ee ek ag ck he DATALAB 
NOUMENON LABS, IMAGINATION WORK AND ¢ oTHER 


FACH 3D-ROM JUST $99.95. 


{ SYMNDESIEIS 

NEW! AVALON 
A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 


The AURORA-PCI is an ultra-high resolution, 
true color, 64 bit PCI bus graphics controller 
for professional graphic arts, color publishing 
and CAD applications. The AURORA-PCI pro- 
vides dazzling, 16.7 million color images at 
1600 x 1200 resolution with 8 independent 


avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 


ONE CDROM JUST $49.95 


{ y N I) E \ | q 235 SOUTH MAIN ST. 


CORPORATION JEFFERSON, WI 53549 
eo Oe (414) 674-5200 
& (414) 674-6363 FAX 


Call to find out how to get a free Syndesis 3D-ROM! 
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overlay planes. Numerous off-the-shelf soft- 


ware packages are supported by the AURORA- 


PCI via software drivers for Windows 3.1, 


Windows NT, 0/S2, SCO Unix and Auto CAD. 


Univision Technologies, Inc. 
Three Burlington Woods, 
Burlington, MA 01803 
(617) 221-6700 
FAX (617) 221-6777 
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¢ Provides accuracy of 0.035" (0.89 mm). 
¢ Reports position and orientation through RS232. 
¢ Self-calibrating and noise-immune sensors. 


COMPLETE SYSTEM: only $1,595 


Immersion Corporation 
(415) 960-6882 FAX (415) 960-6977 


ems: immersion@starconn.com 
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AudioReality™ Brings 
Your 3-D Worlds to Life. 


If you are developing 3-D graphics 
applications under DOS, Windows, or 

| UNIX, it only makes sense to have 

AudioReality. Developed by Crystal 

| River Engineering - the creators of the 
__| Convolvotron - AudioReality is the 

only true realtime interactive 3-D audio. 
Current products feature room models, 
directional radiators, and Doppler shifts. 


Call now for more information. 


Crystal River Engineering 
BP 
1¢:e 


Tel: 415-323-8155 x 20 
Fax: 415-323-8157 
Internet: info@cre.com 
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FREE PROGRAMS 


That's right! Now you can free your 
software from those troublesome 
hardware locks. Don't buy a new 
program because a wont replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER | LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS 100 


SURFCAM-4  CADKEY TANGO PRO 
PADS PERFORM EZCAM  MASTERCAN 
MICROSTATION SMARTCAM & MORE 


from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 


O—-«x NEW x0 

We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


(609) 390-2799 
(609) 390-3750 FAX 


IMAGINE THAT 
| EVERGREEN DR. SEAVILLE. NJ 08230 


Products are for licensed users only 
Trademarks are the property of respective owners 
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5. Human Faces- Man & Child with Expressions ¢ 6. Human Forms- Woman 


Acuris, Inc. ¢ 931 Hamilton Ave. * Menlo Park, California 94025 ¢ Tel. 415-329-1920 © Fax 415-329-1928 


: 110+ Models | 
UNLOCKED 


Acuris 
ClipModel 
Library 


mats 
DXF 3D FACE 
DXF POLYMESH 
0B) Wavefront 
3DS 3D Studi 


Call today for your free catalo 
2 


1-800-OK-ACURIS Mil) 


PIPAUIANY °F NyUINy -10119}U] “T © SALeIGI] 9 OW PapIAIp Sj@POW +OTT ‘T-G9 | 


ue -Su40y UeWINnH “fp e §«uedes PY YSN ‘YHeFZ BF eqojy -Aydeis095y “¢ ce BINJIUING PY Sadi] -10119}XZ *Z 


CIRCLE 30 ON INFORMATION CARD 


= VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


Free Newsletter 


“ 


Covers 3D modeling, 


3D fractals, ray-tracing & 
other wild graphics stuff 
you can do on your PC. , . 
This 12 month program is the most, 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
Classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 


Ask for Dick Oliver’s 
Nonlinear Nonsense 
Cedar Software, RR | Box 4495 
Wolcott, VT 05680 
Phone: 802-888-5275 Fax: 802-888-3009 


adaptable range of computer skills. 
Highlights include: 

* Low Student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* Acompleted portfolio 
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STOP DRAWING 


Solutions for Multimedia Designers! = $ 7 
GroundWorks™ is a CD-ROM % 
collection of 75 richly textured, 
professionally constructed backgrounds in 25 
styles designed to work with virtually all 
leading Mac/PC multimedia software. 
GroundWorks™ supports TIFF, TGA, IFF, BMP. 
Order Now! 


GROUNDWORKS» 


A FOUNDATION FOR CREATIVITY ™ 
VOLUME 1 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver: B.C. 

Canada V6B 282 


604 685-5808 


Fax: 685-5830 ve 
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Powered by multiple 64-bit RISC processors, 
the NEC RISCstation” 2000 takes full advantage 
of Windows NT Workstation 3.5. In fact, the 
RISCstation 2000 is based on the same platform 


ey Mierosolt used to design Windows NT. 
OH 

MICROSOFT. 
WINDOWS NT 


The MIPS” RISC processors built by NEC 


can double the speeds at which you process 


Z 
pfs y. 


“y 
QD» C4 e f, 7 ° e | | { 
Coty intormation, since separate threads o 


multithreaded applications can be executed 


f [RisCstation 


simultaneously. Bandwidths will increase too. since 

multiple applications ean be executed without 

oe = a 7 ee ° 

compromising performance. Your productivity will 
e ™T™ 

not only exceed Pentium" and PowerPC — based 
systems, it will even exceed your expectations. 

Call 1-800-NEC-INFO. For 

details sent via fax call NEC 


SEE, HEAR 
AND FEEL THE 
DIFFERENCE.” 


NEC 


1-800-366-0476 


Fastkacts” at 


and request document 7472000. 


MultiSyne is a registered trademark and RISCstation and See. Hear and Feel the Difference are trademarks of NEC Technologies. Ine. 


Windows NT is a trademark of Mierosolt Corporation. All other trademarks are properly of their respective owners. ©1994 NEC Technologies. Inc. NEC GSA #GSOOKQY 1 AGS524 ii 
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Here’s your chance to see why top producers of 3D animations, simulations, and games depend on Viewpoint 
object and motion data to save time and money. Call today and get your new 3rd edition Viewpoint catalog and 
DataShop™ CD-ROM* — free! They both contain thousands of Datasets in dozens of categories — stuff you’ve 
seen in the latest movies, commercials, and games. And with the DataShop CD-ROM*, you can download 
objects instantly — no more waiting for shipping. Even better, we’ve included over $2,000 worth of free data 


on DataShop. Call 1.800.DATASET (1.800.328.2738) to request your new catalog and DataShop CD-ROM. 


Multimedia title and game developers... save money... do a title license 


Call 1.800.DATASET (1.800.328.2738) to learn more. 


D Ack LABS 


Pre-Built Datasets « Custom Modeling Services « DataTools™ Vv 
Viewpoint DataLabs © 625 S. State Street ¢ Orem, UT 84058 © Ph 801.229.3000 © Fax 801.229.3300 


* DataShop available in 3D Studio, Alias, Softlmage, and Wavefront formats. 
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